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Yellowknife, N.W.T. 
March 551 L975 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. GENEST: Mr. Commissioner, 
I thought I should tell you at the opening of today's 
hearing that Mr. Marshall and I, in order to prepare, 
, to do our preparation for the opening of our case next 
+ ee as I understand (we're not going to sit on | 


Monday because of Election Day), we'll be leaving your 





presence tonight, leaving Mr. Carter to represent 
Arctic Gas. I do so with regret and I ask you, sir, 
to excuse us for that purpose. 

3 THE COMMISSIONER: Yes, | 
certainly, Mr. Gehepe, The Inquiry will be carrying | 
on each day this week, to and including Saturday, but 
we will not resume on Monday of next week; instead 
we will resume on Tuesday at 9 A.M. next week. Monday | 


is Election Day here in the Northwest Territories, and 





out of deference to the electoral process here in the 





Territories, I think the Inquiry should not sit that 
day. I understand some people connected with the 
Inquiry may, for all I know, be anxious to be otherwis 
occupied on that day. Mr. Scott? 

MR. SCOTT: Mr. Commissioner, 
I assume that as a result of that, Mr. Genest will be 


away until Tuesday; but in fact he is probably running 





in the election to take back the appointed seat which 
was given to him by his friends in Southern Ontario. 
MR. GENEST: There was a large 


constituency there. 
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THE COMMISSIONER: I thought 
he was going to Alberta. There is an election there, 
too. 

MR. SCOTT: Mr. Commissioner, 
one matter I would like to deal with that relates to 
corrections in the transcript. It is inevitable, not- 
withstanding the excellent reporting services we have, 
that corrections in the daily transcript will be 
required. With respect to the overview evidence, we 
propose to forward to each of the participants a copy 
of their transcribed remarks in due course and invite 
them to make whatever corrections of substdnce are 
required, and return it to US. 

We are also asking them to 
forward to us photo prints of all the slides they use 
which will be bound and we are asking them to insert 
in the text of their remarks a reference to each of 
the slides as appropriate by number so that in reading 
the overview evidence it will be possible to turn 
directly to a photoprint of the slide that the speaker 
referred to at the moment when he referred to it. 

Now with respect to correctio 
that mav be necessary, beginning next week when the 
evidence begins, I want to make two points: 

Ls First of all, each participant will be responsibl 
for reviewing the transcript on a weekly basis 
and submitting corrections. That is to say that 
on Monday morning or on Monday when the Inquiry 
begins at two o'clock, each week,each counsel 


who has corrections will be expected to submit 
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y them to the reporters for the period Friday to 

2 Thursday of the preceding week . Those correc- | 
z} tions, I should emphasize, will be restricted to 

4 corrections of substance and notwithstanding the 

5 well-known intentions of counsel, it will not be 

6 | possible to add or subtract oratorical or Shek oud 
4 cal flourishes or to introduce grammatical changes 
8 unless they affect the substance of the question 

9 or the answer given. Now these corrections 


will be published each week, I suspect, either 


on Monday or Tuesday, and each counsel will lee 





be responsible for reviewing the corrections to 
determine whether they have any objections to 
the corrections proposed by others. If they have, 


they should be brought to our attention immediately 


i 
! 
) 


and they will have to be dealt with in some 
fashion by the Commission, if there are disputes. 
That matter has been discussed with counsel, Mr. 


Commissioner, and if you're satisfied, Tthink a 


is the Breede that should be adopted. 


‘ 





Mr. Commissioner, our next 


overview witness is Professor Lawrence C. Bliss. 


LAWRENCE C. BLISS, sworn: 
THE SECRETARY: State your 
full name. 


A Lawrence C. Bliss. 


DIRECT EXAMINATION BY MR. SCOTT: 
Q Dr. Bliss, I was infor- 


mally criticized last night by counsel for Arctic Gas 
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In Chief | 
1 about the narrowness of my request for information as | 
2 to background. So this morning I intend to reform. 
3 I take it that you are presen- 
4 | tly a Professor of Botany at the University of Alberta. 
5 A Thatysccorrects | 
Q And are the director of 
the Devon Island project. 
A Ves. 
Q What is the Devon Island | 


project? | 

A This was a large iacegre 
ted ecological study that was a part of the Internation- 
al Biological Program that functioned for five years 
of field ‘research. This is a study thativsy just been 


completed. 


| 
Q Yes. You are the Director 


of the Controfled Environment Facility? 
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In Chief 
| 
| 
! 
A Yes. 


Q What is that? 

A These are the growth 
chambers, animal facilities, greenhouses, aquaria 
at the tiniversity of Alberta, Biological Science 
Building,» these,facilites are.used by different 
departments and for better or worse I chair the whole 
program. 

Q Yes, well, now I under- | 

| 


stand that you obtained your PhD. at Duke University 


an.1956., | 
A That is .coerrect:. | 
Q What is your field? 
A Plant ecology. | 
19) Yes, and following that | 
| 


you have been on the staff at the University of 
Illinois and the University of Alberta -- | 

A imat “16 correct. 

Q -- and that you belong, 
without detailing them, that covey of socities to 
which members of your profession attach. 

A Diets (2 4 COrKrece.. 

Q Now, Dr. Bliss, have you 
been engaged in any arctic field work in connection 
with your specialty? 

A Yes, beginning with my 
PhD. research in 1953, having spent that summer on | 


the north slope in Alaska. 





Q Yes, and in the last 


20 years have you been, from time to time,in the Arctic? 


| 
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QP 


Yes. 


How often? And on 
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3 what? 

4 A That as vgn... -— the 

>| summer of '53 and then consecutively from the 

6 | summers of '69 through '74. In the meantime working 

| 

7| primarily in alpine areas in North America, and the 
| southern hemisphere. 

: Q Yes, now I take it that 
10 | you have done some work for the Environment Protec- 
| tion Board, a participant before the Inquiry ? 

| A Yes, that is correct. 
13 | Q Would you briefly 
14} outline the nature of your duties for them? 
ag A Duties basically centred 
a around the inputs related to the plant ecological 

“A component of our total review of the environment. 

18 | Q J7es. 

19 Now, Dr. Bliss, I would ask 
sa you to carry on as you wish. 
da | A Mr. Commissioner, 
22 | ladies and gentlemen, yesterday we heard in detail 

a3 about things that I would like to build upon; in the 
24 sense of terrain, permafrost and river hydrology. 

il Biological systems play a 

26 | fundamental role directly and indirectly in our 
27 everyday lives,whether we realize it es noc.” Derectly}, 
28 | we are all aware of this from the standpoint of the 

aia food that we eat, that is either produced directly by 
30 


| plants, are then consumed by animals and then we eat 
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In Chief 


them. 

int turn? the plant’ fibres 
that we use in a multitude of ways. Indirectly 
though, plants and animals, but especially plants, 
play a very fundamental role in the whole functioning 
of the biosphere in the terms of gas exchange,in that 
plants use carbon dioxide in photosynthesis, and 
release, just like all other organisms, oxygen, I 
should say release CO. then in respiration and use 
oxygen as well in that process. 

. Sa thatwin “terms of "the “total 
functioning, plants tie up carbon dioxide and then this 
gets released in the process of respiration. | 

In turn, as we heard from 
Dr. Church yesterday, another key role that plants 
play is the loss of water or transpiration. This 
becomes very important in bog situations and others 
in the North, bits and pieces of that will come out 
today in the discussion. 

In turn, they play a very 
fundamental role in the cycling of nutrients. Basic- | 
ally these are contained in the soil, either in mineral, 
or organic soil, plants face these to varying Hecrecs 
and in turn animals from this and related to that then 
of course,many small organisms in the soil that break 
down organic matter in decomposition making these 
nutrients available then to future populations of 


plants and animals. 





So that in terms. of the 
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In Chief 


functioning of biology of landscape there are many 
interactions that are essential to our activities. 
Basically, the gathering of 
scientific information is essential if we are to 
understand many of these processes, either on a very 
broad scale or in fact as a detailed set of studies 
such as we have done on Devon Island which we are 
not going to talk about here, but some of that kind 
of information is applicable back,in a variety 
of ways. 
In order to understand the 
fluctuations in plant and animal populations we must 


study these for a number of years. One of the 


problems that we face as biologists is that many times | 


we are asked for answers, we need to provide them in 


the next few days and in the next month or so and 
many times this ia not possible because we must 
study a population of caribou or the plant regrowth 
after fire or after slumps, for a period of years 
before we have sufficient information to make value 
and scientific judgments. So that sometimes our 
analysis seems slow, but it is because the things 
that we deal with in the biological fhctuations 
from year to year force us,in many ways,to deal at 


this level. 


Until about five to six years 


ago, the amount of information from the North, our 
northern forests and arctic were bits and pieces of 


information. Important bits and pieces, but most 


of it done by small isolated groups of people working 


in 
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1 + he 
relatively isolated areas and it is because of two 
2 
major events that in the last group of years I feel 
3 
that we have been able to advance our knowledge very 
4 
significantly. 
5 
These two things are, the 
ra ; 
one that was referred to earlier, this International 





Biological Program, where very intensive studies were 





done in small areas by a multitude of people for 

five years. A study thathas already been referred to 
on Devon Island, another equally large study that is 
more applicable in terms of the things that we are 
talking about here at Barrow, Alaska, and even other 
things that can be related in terms of a large 
grassland study. in Saskatchewan. 

Secondly, then, are the stud- 
ies that have been funded by industry, Government, some | 
of which have been conducted via grants from universi- | 
ties, directly related back then to this application 
in these hearings. 

These kinds of studies deal 
primarily in the broad area of inventory, we make no 
apology for this, because if thereare vast areas that 
we know relatively little about, we have to start at 
this level of gathering the broad basic data of what 
are the plants and animals, where are they found, 
in what numbers, .what are their cycles , things of 


this kind. 
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In Chief | 


It is only after we have a 
reasonable amount of information of this kind that we 
can then push on to these more complicated sophisto- 
cated kinds of studies where we're involved with eco- 
system research. In many ways it would have been 
improper for us to have been involved in great details | 
at that level, considering the hings that were needed. | 


The basic business then of the 


| 


is the fact that much more money has been available | 


last five years that has brought a lot of attention, 


for the study. This has been a much more integration | 
| 





then of the research effort, and in turn there were 


clear-cut research objectives to be met. 


In terms of this morning's ! 
| 


presentation, ‘then, I have basically two objectives / 
di { 

in this exercise. | 
The first, sir, is to acquaint 
; | 


you and the audience with some of the concepts and 
| 


language that we use in plant ecology, and this whole 


business then of trying to understand complex biologi- 


cal systems or eco-systems. 

Secondly then, to illustrate 
much of this in terms of the plant communities, the 
vegetations, and essentially the border of Alberta, | 
Northwest Territories to Prudhoe Bay, Alaska. In the | 

course of that, then, to discuss some of the intek- 
actions of plants with climate, with soils, with | 
terrain, and to comment briefly in terms of wildlife, | 
although obviously the other speakers that will Follow! 


will go into this in much greater detail; and | 
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30 correct, in the sense that the Arctic really refers 


In Chief 
1 certainly not to leave out the roles that people play | 
é in terms of living off the land. Bits and pieces of 
3 this will be referred to as well. | 
4 If we may have the lights | 
5 down, please, then, and the slide projector on,for the. 
oe, first two slides; this very first one is a vegetation | 
7 map of Canada. We are concerned with this portion up 
8 here but I felt that we should start by getting some 
9 overall impression of the fact that in Southern 
10 Saskatchewan and Alberta we have these grassland 
Bk. areas pictured here in yellow. Beyond that, then, is | 
12 a transition from grassland to forest, the so-called 
13 aspen parkland, where there is really a sea of grass 
14 but with scattered clumps or islands of trees, Alaskan > 
15] trees, this light green area. To the north of that, | 
16 then, the closed Boreal Forest, the coniferous | 
Li? forest stretching all the way across the continent in | 
18 this dark green band. | 
19 To the north of that then, 
20 open forest, the so-called forest tundra, lichen 
21) ~ woodland, or as used by some people, sub-Arctic. That 
22 is this light green belt stretching across all the way 
23 in essence to the mouth of the Mackenzie River. 
24 The white areas north of that 
25 then are the Arctic. We will be dealing only with the 
26 mainland situation. For the record I would like to | 
27 point out that although we frequently refer to everv- | 
23 thing north of the 60th Parallel as the Arctic, bio- | 
29 logically, ecologically, technically this is not 
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In, Chief 


only.to this northern portion, the treeless portion, 
this band should then be referred to as forest tundra 
or sub-Arctic, and this portion then as the Boreal 


Forest. 


So this morning, sir, we will 
be concentrating then on these three main units, plus 
the component of alpine tundra that occurs in the 
mountains. 

The next slide then, please, 


shows in greater detail than this pattern of these 


Major units of vegetation along the route, with 
closed Boreal Forest extending up along the river 
as far as Norman Wells. In general in an area with 


this continuous permafrost from Norman Wells on north 





then into the forest tundra or open forest, as we will 
see, in which in general there is continuous permafrost 
through the mountains, alpine tundra, the brown area, | 
in terms of a potential inland route, or then a 
coastal route,the yellow areas being lower slopes, 
foothills, coastal plain, herbaceous vegetation, or 


the base of 
in terms off the Tuk Peninsula and up onto Richards 





Island,where lowshrubs in terms of a foot or so in 
height . predominate,much of the rest of the presenta- 
tion then will concentrate on these sorts of things. 
If we may have that one off, please. 

I want to start, though 
first, by going over some general things in terms of 
background information, as I said, related to some of 
our jargon terminology, so you'll have a better feeling 


for this, and to start with this business then of 
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In Chief 

plant community. | 

Plants grow together in 
assemblages, just as people many times occur together 
in communities or societies. We have been studying 
plants in this manner, their assemblanges, what is 
there, what are they like, for the last 100 years or 
so but itisonly in the last 20 to 30 years that these 
have been studied in greater detail. 

A forested area is one of 


the best examples to think of. We're all much more 


familiar with this, where there are trees, either open 





grown or closed grown, . frequently then with an 
understorey of shrubs that are able to grow in the 
reduced light that is provided as a result of this 
canopy of trees. Under these and between these 

shrubs then on the forest floor are scattered herbace- 
ous plants, sometimes forming a closed cover as you 
will see when we look at aspen groves, as opposed 

to coniferous forests,where because of greatly reduced | 
light levels, a much lower soil Ph, the Soils are | 
more acid,conditionsAre not as condusive to them so | 
that we get different assemblages in many fewer of | 
them, and in turn then on the forest Aematy trogen 
we uncover many cases of solid cover of mosses,again | 
especially if we're talking about a coniferous forest, 
many fewer of these if we're talking about aspen or 


poplar; and frequently associated lichen, not 





only on the forest floor but also on the trunks of the 
trees, aS well as rotten logs. 


So that one of the things we 
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In Chief 
1 do then, is to go into a community, try to determine 
3 what is there in terms of the kinds, the numbers, their 
3 stature in terms of height, their growth rate, and 
4 numerous other things. 
5 In terms of this, then, we 
6 come to this next item of species diversity, where we 
7 know that in different kinds of landscapes with different 
kinds of climates, there are different numbers of plants|, 





pardon me. This is a very broad brush,look at this, | 
but at least it gives us some idea that where we're | 
dealing with a closed forest along the lower and | 
central Mackenzie, there are roughly eight species of | 
trees -- there are eight that can be found, eee | 
anyone place but collectively; that there are better 
than 40 different kinds of shrubs that grow in these 
forest communities ,and on view as you see here, to 


a total of around 400 species of not only flowering 


plants but also of lichens and mosses. 
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In Chief 

1 As we go north then of the | 

3 dra 

closed forest into the forest tun/there is a reduction, 

3 but not as dramatic as one might expect. In other veces 

4 these northern landscapes that we normallythink of as 

5 being cold, severe, limited plant and animal develop- 

6 ment, still have a reasonable number of kinds. Along 

7 streams and the like we can still find five different 

8 kinds of trees, still a reasonable number of shrubs, 

9 and small shrubs, many herbs and actually an increase 
10 then in this ground cover of lichens and mosses. This 
11 plays a key role then back to some of the animals that 

others will talk about later. 





SO that we need then some 
idea, some understanding of the diversity of kinds of 
plants, which is what we deal with in trying to sort | 
out how and why things are the way they are. | 

In all of our plant ecologi- | 
cal work, one of the key things to do, of course, is 
not only determine what is there but try to get some | 
idea why and how. So that when we deal in this area 
we immediately then begin thinking in terms of all of 
these inter-actions. We have to deal with climate. 
I, unfortunatelygigq not hear Dr. Fyles yesterday 


morning, I believe that he went into this at least 





on a broad general scale; that's all that I intend to 


1 


| 


do here, to basically point out that the growing ae 
is longer where we have forests than where we have 


Arctic or alpine tundra. But the summer growing | 


‘ 


season, even though there might be some nights with | 


| 


frost, is frequently fonr to five months in the 
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In Chief 
1 forested areas, nearer 3 1/2 to four months in the 
2 forest tundra, and in general in these Arctic areas, 
3 both in Arctic tundra and alpine tundra areas the 
4 growing season is nearer three to 3 1/2 months, on the 


5 mainland. 

In terms of summer temperatures, 
July being the warmest month, as a generalization 
throughout the world,trees reach their limit of growth 
where the summer temperature of the warmest month is 
roughly 50 degrees Fahrenheit. There are other things 
that enter into this, but this is one of the key 
components in terms of this; and it matters not whether 
we're talking about conifers here,in the lowland areas, 
up around Inuvik, in the mountains to the west, or in 
fact if we're in other areas in the world where there 
are different kinds of trees at their northern limit 
Onmaltitudinaltiiamit. 

Another key component here 
of course is topography. This plays a very fundamen- | 
tal role in terms of the kinds of soils that develop, 
soil moisture, soil drainage, the rate of decomposition, 
the kinds of organic matter that may accumulate, and 
the like, which of course immediately then relates back 
to this business of soils. They are intimately inter- 
twined along with the plants. The soils are an inti- 
Mate product of the kinds of plants that occur in the 
area, their growth rates, the kinds of material that 
the soils has developed from, depending on the kind of 


rock, whether organic matter of the plants, how impor- 


tant that role is, the basic kinds of nutrients that 
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In Chief 

1 are imvorved im*them.°* This*then in*turn is tied up 

2 intimately with the micro-climate of the situation, : 

3 not only below ground but above ground. In many areas | 

4 Where there is variable topography, where there are 

5 ] depressions, cold air will settle. It moves down- 

6 slope so that there are cold pockets. Almost always 

7 nightly or very frequent nightly frosts, there are 

8 certain kinds of plants can tolerate that kind of 

9 situation; there are others that cannot. So that this 
10 as well as slope exposure, those slopes re face more 
1l into the south having different a OAS, Ok Re on 
12 other exposures and the slides that will follow will : 
13 go into. some of these details. 
14 In turn, animals play a key 
15 : role into these mter-relationships, very frequently 
16 |: influencing the kinds of plants, or at least the magni- 
17 tude to which they grow. I am reminded not so much | 
18 of our own north here, but very similar areas in 
a9 Scandanavia where there are large areas of birch, we 
20 have limited areas of birch, but there there are certain 
21 insects that have been feeding extensively on these, 
22 defoliating the trees and making major changes, not | 
23 only in the fomst composition but therefore in the | 
24 livelihood of the people, including reindeer manage- | 
25 ment in the last few years in some areas. | 
26 Another important item, Chenk | 
27 is this business of plant succession. The sequence of | 
28 changes of plants that occupy a given area over time, | 
29 this plays a very fundamental role then in our under- | 


30 standing of the north, not only in terms of basic 
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land management, but of course then back in terms of 
what happens after fire, what happens after slumps, 
what happens after the surface of the soil is distur- 
bed. We have a another very generalized diagram that 
will illustrate this a little bit and we'll come back 
to this point then again later with the slides. 

But in general, the sequence 
in all of these northern areas you will see starts with 
herbaceous plants, primarily with grasses, and many | 
times associated little herbaceous plants. In almost : 
all cases this then goes through a stage of shrubs | 


which may take 20 to 30 to 50 years, and finally then, | 


if we're talking about forested areas, in this part- | 
icular case we go into aspen and then on into white 
Spruce in an upland larea; along river bottom areas it, 
may go the sequence -- in fact it almost always does - 
the sequence from tall shrubs to balsam-poplar, which 
is a short-lived tree and is replaced then by white 
spruce. 

Along lakeshore areas and 
poorly drained areas, rather than going into these 


kinds of communities,it's a totally different sequence) 


with a very wet aquatic enWVironment, lower Ph, mosses 





become more important, especiallysphagnum mosses, 
plants that will grow in the shallow water, the so- | 
called emergent plants, which will lead then to the 
development of sedge mass, low shrubs, and finally intp 
scattered black spruce. This kind of sequence may 
take 200 years, while getting this sequence especially 


up to this kind of forest,may take only 30 to 40 years. 
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In Chief | 
ih This then again plays a key role in terms of the rates 
2 of change, the rates at which many of these processes 
3 go on. ; 


Forest tundra then again is 
_a slow process, very Similar to this one we just 
looked at where grasses and sedges frequently come in, | 
especially after a fire, followed by shrubs and again 
scattered spruce. | 

Moving on north into the 
tundra, especially into the low shrub tundra, which is 
the easiest one to deal with here, again the sequence 
from grasses, a few sedges, to low shrubs only a foot 
or so in ABIGHE, So that again, in terms of overall 
inventory, in trying to figure out what grows where | 


and how, one has to be cognizant then of the fact that | 





much of the land will not be in a stable equilibrium 
Situation, but will be under this flux or chan ge, 
associated with past fires, past flooding, even past 
human activities of various kinds; and we need to have 
a basic knowledge scientifically of this, the rates, 


the kinds of plants that come in, to know in fact how 


to aid nature in the re-establishment of so-called 

re-vegetation of some of these kinds of sTPELt Sha. 
The neat thing that I want 

to touch on briefly then is a word that I used in the 

hegtnhths it's a word that is used widely these 

days but a difficult one to really conceive and get 

much of a feeling for, and that's this business then of 


an eco-system. 





Basically an eco-system is a 
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study of the inter-actions, the functions and the 


structure of an assemblage of plants and animals in a 


given chunk of land. It includes some understand- 
ing of the rates in which foods are produced by plants, 
the rates of photo-synthesis, if you will, the rates 

in which these products are either consumed by animals | 
on up the food chain, or released in terms of the 

death of plants, the death of organisms, and decomposi- 
tion. So that the basic components in an eco-system 
study then includes intensive work with the eefonnen4, 


the climate, both above ground as well as within the 





soil. Work then with the plants that are growing 
there, what are their rates of growth,in turn then, | 
what are the animals that are consuming the plants 


or are themselves being consumed, as carnivores, and | 





finally then this huge complex that lives in the 
ground, the soil complex. The thing that we know least 
about; if there is one thing that I can admit, there | 
usually is in all of these large eco-system studies 

tat have been done throughout the world, not just the 
ones we've done in Canada, the biggest mystery we 
stil1/"*afe the details, the intense details that 

go on in this little box down here. It's small in 

size but very complex biologically. We're talking abou 
things that grow very rapidly, bacteria may turn over | 
in a matter of a few hours. Some soil organisms may 
take several years to mature. There are hundreds, theré 
are thousands of them, in many cases, and all of these 


kinds of inter-actions. 


It's the critters above the 
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ground that we can deal with more easily, and of course's 
as a result of this, these are the things that we have 
the greatest amount of knowledge of. I merely ideal- 
ized the diagram here to get across a few of these 
key points, the fact that the system is driven by 
solar energy, that is captured then by the plant, the 
plants are using water and nutrients and oxygen from 
the soil in their growth and development, that much of 
the material that is produced then goes to this de- 
composer, soil complex system. But a portion of that 
is passed on as plant energy then to the herbivores, 
those animals that eat your herbaceous vegetation. 

In turn, these plants are using carbon dioxide in 
phtro-synthesis, and are releasing carbon dioxide in 
respiration, using in that same way then oxygen. Plants 
literally then release oxygen in photo-synthesis, they 


use oxygen in respiration just as all animals do, 





and the reverse, the thing that I put on here, plants 
use carbon dioxide in photo-synthesis and like all 
organigims release carbon dioxide in respiration. 

So O.K., we have a group of 
herbaceous animals, these,a few of which are fed then 
upon the carnivores, it can be more complex than this 
but again I'm only wanting to dramatize in its simples 
form,the kinds of inter-actions that go on so that we 
have some understanding, so that when people talk 
about eco-system studies or in fact a component of an 
eco-system, we have some realization that it really 


consists of one or several of these various components. 
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At this point then,with this 


brief introduction in' terms of a little bit about 
what constitutes plant communities, some of the inter- 
actions that go on within plant communities, some of 


the interactions that go on within ecosystems, let's 


now turn then to the major vegetation units, to 


portions of these northern ecosystems and look at them 





in far more detail.To begin with I want to’ show this 
one generalized diagram though first, of the extent 


of these various units in the north. 


One of the concerns that I have 


always is that we as biologists need to present informa- 


tion in a sufficiently quantitative broad scale manner 
that others can interpret this in the sense of the 

_ Magnitude of the kinds of things that we are dealing 
with, and hopefully this very first illustration of 


this will heip to get this message across. 


We have taken the data then 

from the proposed route from Alberta to Prudhoe Bay 
using the coastal route versus the inland route, the 

sort of thing that appeared on one of those first 

slides, and then put down the lineal miles as well as | 
the percentage of the land then that is in these 
basic Saleen and as you can see, Sir, in terms of the 
coastal route, it is roughly a third each of boreal 
forest, of this open forest or forest tundra and then 
this complex of both, in this case, of really just 


coastal tundra, but subdivided into these two units 


that we will talk about later. 
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In turn, dealing with the 


inland route, there is a greater percentage of forest 
Tundra and literally then a reduction in the amount of 
true arctic tundra or mountain tundra, alpine | 
tundra, but in general the main theme here is that | 
these are large units of land in the north and there are 
large components of each of these that we are dealing | 
with when we discuss these northern areas. | 
If we now then can take these 
four main units and talk about them more in detail, 


looking at slides and the like to illustrate this. 





This very first one then illustrates the boreal forest 
segment from the Alberta - N.W.T. border to Norman 
Wells. 

When one flies over this, 
the appearance is that water is everywhere. There is 
a lot of water, but in terms of the actual routing 
itself, you can see that this is a smaller percentage, 
the combination of open water and in fact of bogs and 
fens than one might appreciate. 

Why distinguish between these 


two units? Well, again ecologically, in the wet lands 


first of ail, they are covered with peat but the 

bogs have an acid peat, the product of spagnum mosses 
and the acid products that they release as opposed to 
fens which include more mineral soil and where there 
is peat accumulation it is usually from sedges which 
produce less acid conditions. 


This then has a direct bearing) 





and relationship back then to the kinds of plants that 
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grow there, their growth rates, and even our potential 


use of some of these landscapes. Ther e is a portion 
then, a fairly large portion along the river banks. 
In turn there is a huge area of closed forest. Some 
of it,in recent burns, much of it in mixed woods which 
means that there have been past fires, so that it 
scattered aspen poplar plus the conifers,we will see 
slides to illustrate that in a minute, but it is a 
fairly sizable percentage of the land. There is a 
very small percentage of true closed hardwood, of 
no conifers. We are too far north for the hardwoods 
to be on their own,a very dominant feature. It is not 
that kind of a climate. And in turn then, the 
bulk of the land really is immature closed forest. 

Another way of looking at 
this rather than the percentages of what is there, 
is then on a landscape basis of where are things 
found, which is -- 

THE COMMISSIONER: Excuse 
me, Dr. Bliss -- 

A aieae, a 

THE COMMISSIONER: That 
last diagram -- 

A vesit== 

THE COMMISSIONER: -- was the 
route from Norman Wells south to 60, was it? 

A That is correct. 

THE COMMISSIONER: Yes -- 

A Thatwis. icorrect®., And 


we will take segments of this in terms of these major 
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vegetation types and repeat this process as we go. 





This then is a complicated 
thing, we do not have to worry about all the details, 
but I wanted us to hone in on this a little bit again | 
before we look at pictures because individual koda- 
chromes just give us a little glimpseof this and that 


and the like, where we cannot necessarily see some 





of these inter-relationships. 

But in this southern portion 
then, where we are talking about forested land, in 
upland areas, sand plains and the like, there may be 
forest of pine. I have indicated here only Jack Pine, 
but in some cases, there can also be Lodge Pole Pine. 
But in any case these are always well drained soils, 

» the soils are quite acid because of the kinds of 
conditions that a pine forest produces. The organic 


matter that decomposes is a very acid sort of producing 





environment so that the soil pH drops. 

Fire hazard is very high in 
these forests. Therdis a bt of litter produced, it 
is very inflammable,so fires ane frequent. In terms 
of below the ground, there is seldom if ever any 
permafrost, that is not that kind of an environment 
in which pine will grow. So thatwhen you walk into 
a pine forest you can almost automatically say, no 
permafrost here. Even if it is in the area of poten- 
tial discontinuous permafrost. 

In other upland situations 
though, and more typically one would find aspen or 


a combination of aspen and spruce. Pure aspen or 
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mixed woods of aspen and spruce. Still upland areas, 
well drained, various kinds of soils, pH relatively 
acid, a medium fire hazard, not quite as bad as in 
the Jack Pine and very frequently then,if there is 
permafrost, it is at a fairly reasonable depth 
relative to other things that we will see later), where 
the active layer is usually at least three feet, a 
meter or so in depth. 

As we move to slopes) 25 are | 
frequently slopes that are a bit better drained. They 
are warmer because of their exposure to the sun. As 
a result of this the active layer is also relatively 
deep and in many cases on these slopes then we find 
essentially pure stands of spruce. 

Once we move down to the river 


terraces there starts the situations that Dr. Church 





was showing us yesterday. These are almost always 
immaturity forests of white spruce. These are some 
of the best forest stands in the north. This is where 
lumbering is most feasible. Spruce grows best in 
these kinds of situations. Because of flooding, 
nutrient addition, the soils are coarse textured which 
means wee a is permafrost it is at a relatively 
deep level. There is usually enough bare ground aroun 
so that the soils warm up reasonably well in the 
summertime, so that it is a more favourable environ- 
ment for plant growth,for tree growth. 

I have indicated that shrubs 


here again, because of this sequente of succession 


from bare ground along gravel bars, back to the 
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closed forest. Finally ante rolling land that is 
so common from the air as well as on the ground,then 
this combination of sedge fens and then open black 
spruce. Very poorly drained areas, very low soil 
pH, very acid conditions, where fire hazard is quite 
low. There is not enough plant material to carry 


fire and it is almost always wet, so that fire is 





not nearly the hazardous thing there that it is in 


these upland situations. / 


If we can then please have 
the slides,we will go through and look at some of 
these. 

This is an aerial view to 
start with then at Fort Simpson,with the Liard River 
coming in here. You can see a bit of the patterning 
aspen, the lighter coloured trees, and actually Jack 
Pine in through here. This is a sand plain, so 
it is well drained. Here is a cleared area under 
cultivation and this landscape then stretches for 
miles beyond. 

fthis is looking straight down 
on a chunk of this kind of land which again illustrate 
the mozaic pattern. Poorly drained areas, there is 
a shallow lake filling in with sedges, a few shrubs, 
grading back then into a combination of aspen, which 
you can .see here, even the lighter coloured trunks, 

a bit of birch mixed in, and then back in this area, 
a combination of white spruce and jack Pine, but a 
considerable amount of Jack Pine on this raised area 


here that is better drained, sandy soils. 
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i Unfortunately, this is a pit 
2 dark but it illustrates the pattern very nicely. 
3 A meandering river, the sorts of things that we 
4 looked at yesterday, this is almost cut off. Asa 
3 result of this, there is a greater amount of potential 
3 fire protection, here is where white spruce can reach 
U its largest size, it can live longer minus fire. In 
9 general many of these northern landscapes will have 
9 fire buming through them every 50 to 200 years. A 
10 Mature stand of white spruce such as this, then, is 
11 a rarity to find because of the commoness of fire and 
12 one of the key places to find it then are in these 
4? meander* aveas® where there is less possihility of 
14 the fire borning completely across the entire landscape. 
a5 is ie We can see a light green area 
ol along here,which is this business of plant succession, 





Of shrubs, shrub development. You see the same sort 
of thing ail along there. The rest of this upland 
then has burned more recently and is by and large 

in aspen, fire, I do not know for this particular spot, 

“but one could guess the fire had burned through this 
in the last 30 to 80 years. 

Down on the ground then at 
Fort Simpson. The sandy soi], the good growth of 
aspen. @rees of this heighth, I say relatively 
good growth,because it is, as we go north we will get 
a better appreciation for this and later on I will 
show you a slide which will summarize tree growth in 
relation to time. 


You can see here then a 
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stand that is probably 50 years old or so. Aspen is 








a marvelous species in the sense that it takes up 
soil nutriénts, uses them, produces leaves, the 
leaves fall -- they are produced abundantly, they 


fall and decompose rapidly. The product of this then 





is that the forest environment is a very nutrient 


rich one. So where there is Aspen, in the southern | 





portion this is the best potential land to clear for 
cultivation because the soils are apt to be more 
neutral and higher in nutrient content, therefore you 
can rip. off the trees and plant it to grass or even 


to limited crops if the climate is warm enough. 
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spruce forest because their light requirements to 
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i You can see this business of 

2 succession going on here. A road is being built through 

3 this area, they've skinned this off a year or so earlie 

4 and yet aspen is re-sprouting from its roots. This is 

=) again one of the keys to aspen. If produces abundance 

6 | of seed but it's rare to find a seedling of aspen. As 

7| a matter of fact I know a professor who used to tell 

8 his students, "I'll give any one of you an A if you 

9 can bring in an aspen seed." He never gave away an A. 
10 The seeds will germinate but only under very idealized 
il situations; but the root stacks will live for years 

12 in the soil, after a Fine goes through or a disturbance 
13 eae they come in a matter of a couple of years. 

14 So succession in a situation like this then is a very 
15 rapid prenemencny even a little bit of fireweed in the | 
16 immediate forground. 

17 A mixed stand then of mixed 
18 woods -- aspen and spruce coming in. This is an older 
19 stand. The aspen grows rapidly, takes over the site, 
20 | it produces a relatively open forest; spruce on the 
21 other han d can grow in the shade of aspen )where 
22 | aspen can't easily. So that aspen tends to be sort of 
23] a one-generation phenomenon, except for re-sprouting 
24 from the stocks on occasion, because it requires more 
25 | light in photo-synthesis than does the spruce, so the 
26 Aa will come on later. It will eventually produce 
27 | a closed forest, as you saw from the air before, and 
28 you'll see later on, produces a lot of shade, but sprude 
29 seed and seedlings can develop in the shade of a 

30 
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manufacture food are much lower. So again in order to 
understand what goes on dynamically, we've got to know 
more than just what's there. We've got to know enough 
about these critters to know why they grow at the rates 
that they grow, and can then begin to predict what will 
happen with. a chunk of land over time and that's the 


message of this. : 


Given another 50 years minus 





fire, that will be converted largely to a white spruce 
forest and there will be only scattered stands of 
aspen. 

A stand of jack pine, typical 
of sandy soil, relatively short trees, limited value, 
spruce is of high value,especially these bottom land 
stands along river terraces. Commercially this is abd 


in some places in North America, but only in a more 
| 





limited manner. I should have commented that aspen is | 
used,not as much as I predict it will be in the next 

20 to 30 years. At Alberta we're very much concerned 
about this,in the sense of establishing enough re- 
search,to show how and how better aspen can be utili- 
zed because just as these landscapes that we're lookin 


at here, there's a lot of aspen around. It grows 


‘relatively fast so that we need to be able to use it 


more effectively than we have, and studies have been 


shown that the wood fibre is a very good quality, 

can be made into paper; it may not be quite the same 
light color as pine or spruce, but it is still a very 
good quality for paper board, bags, brown bags and the 


like. 
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Here is a mixed stand then of 
lodgepole pine. Lodgepole is relatively limited in the 
area we're talking about, but in some upland situations 
there is some of it present. It is more a component of 
the mountains to the west. 

Coming up again underneath 
are some white spruce, so that with either aspen or 
pine, if spruce @n grown in the area it will eventuall 
take over because it's better adapted on a long-term 
basis than is the pine. The pine again will not normal 
~- seedlings will not normally develop in the shade of 
a pine forest. That looks very light, and yet I 


had to manipulate the camera and take it about a half 





of a second,in order to get this kind of exposure. You 
can see that there are light spots. These continually | 
| 


Move across the foxwst floor so that posies at the Been 


level get a bit of light, but only for short periods | 





of time. The ground cover includes the dwarf dogwood 





and the solid cover then of mosses. 


I mentioned earlier on,that 





21 | in many of these forest communities there can be a 

“i solid cover of mosses and this illustrates it. There 
23 are cartain ones that are restricted in these habitats. 
5, Many plant ecologists will name a community on the 

25 | basis of the dominant forestry, maybe an understorey 
26 | shrub and then a dominant moss layer; there's a 

27| procedure that's been worked out, used in Europe agq 
28 in North America. 

29 Moving onto the northern 


30 portion now of the closed Boreal Forest near Norman 
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“ Wells.” ‘The ‘winter road showstip through here, and the | 
2 main reason I included this slide is to demonstrate, 
3 to illustrate the patchzness that you see, the result 
a4 of“past’ fires." As’ one “Elies over an area, this is 
5 one of the things that always strikes a person. . The 
6 commoness of the abundance. | 
7 Lowland area then, that is 
8 - tree growth along the gravel raised edges of these 
9 lakes,so that white spruce may occur down here. Much | 
10 of this is black spruce,as well as white on the slope, 
11 but down in the low and boggy areas here where the soils 
12 are cold, more acid, it's primarily black spruce. Some 
13 areas then of sedge fens show up here, lakes filling 
14 in, plant succession occurring for two reasons: 
i Primary succession here in the sense of a lake being | 
| 
16 covered over with vegetation in time; | 
1? Secondary so-called succession here following fire, : 
18 meaning that there were not plants previously growing 
19 


here, so this is a primary process and becoming 

occupied by plants; a secondary process here in the | 

sense that plants were there before and are re-growing. 
Looking straight down then, 

in that same general area you can get an appreciation | 

here then for the amount of sedge fen and bog, black 

spruce that can occur in the area. Very poorly drained 

land, holding a tremendous amount of water again. 

Dr. Church was talking about this yesterday. With some 


rains -- and many times there is not the immediate 





re-charge backin Or release of water, back into the 


river system, stream system because a landscape of | 
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| 
1 this kind can hold so much moisture, it moves out | 
2 slowly, as opposed to other areas with less egetation, 
3 different kinds of soil characteristics where the 


run-off is much more rapid. 


A better view looking straight 


down of the sedge fen with scattered tamarack, a species 


that I have not referred to before, a tree which typi- | 





Cally grows again in more neutral soil, the black 
Spruce in more acid soil. Raised areas here with a 
combination of black spruce and larch, but again you 


can see this tremendous mosaic pattern. There's enough 





lichen on the forest floor here that you can see a 
light color Ofyjcnen and we'll see this more dramatica- 
lly as we go further north into the forest tundra. 
We're still dealing within the Boreal Forest segment. | 

Down on the ground then, this | 
is a sddge fen. Some cattails but primarly sedges which 
are grasslike plants, a fairly solid covering yet it is 
pretty soupy Situation as cade grading back then to 
a shrub zone and into a forest then of larch and 
Spruce beyond. 


On the other hand, a situation 


that's a bit more on the direction of a bog, there is 





still some larch around but it's primarily black BRE UCs |; 
and a ground cover now of the spahgnum moss and a 
greater amount of shrub cover. The ground cover then 
shows a little better here, and it will show in the 
next slide. Here is an area of pretty good growth of 


| 
black spruce, the trees may be 150 years old, but 





they are probably 50-60 feet in height, which is pretty 
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good growth for a spruce in a situation such as this; 


it doesn't happen very often. Down at the ground 





level then, the Labrador tea, this thing with a needle- 
like leaves, new shoots are just beginning to emerge 

in the spring of the year, little cluster of flowers 
and the mass of mosses, some of which include a bit 

of spahgnum, so that this is more typical then of a 
true bog than a true fen situation. 

We're now near the northern 
limit of the closed forest, an expanse of black spruce 
in the Norman Wells area, trees that are only about 
30 to 40 feet in height, and are probably a couple of 
hundred years old. They don't grow very fast. The 
ground cover is largely low shrubs that shows up here 
in the spring of the year, including a fair amount of | 
lichen. But slow rates of tree growth; following 


fire,spruce comes back in very rapidly, there's a 





tremendous amonnt of seed available, usually in these 
Situations,it germinates rapidly and produces a very 
dense stand, so one. of the problems of course in a 
| burnt-over area is that the trees come back in too 
abundantly, too many trees further slows down the 
growth rate because there is not that much in the way 
of nutrient: material for each individual one. This 
is what forestry is largely based upon, density, numbers 
of individuals per unit area, so that in a: burn. 
such as this then it can frequently further deteriorat 
the situation if the stand is this dense. 
On the other hand there may 


not be numerous but there are several more recent 
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BURNABY 2, B.C. L.C. Bliss 
studies which show that once we get into this kind of 
a situation where there is discontinuous permafrost 
and the possibility of permafrost in areas, that a fire 
will tend -- let's start off another way. -- that in 


a mature stable forest,with a lot of canopy cover and 





ground cover, if there is permafrost, the active 


layer will be relatively shallow, only a foot or so. 


under these kinds of conditions. 

On the other hand, if a fire 
burns through the area, this then opens up the situa- 
tion to more radiation, there will be an increase in 
the active layer for a number of years, and the re- 
growth of trees on that site will actually be more 
rapid,so that there is some indication in some areas 


Poorly drained, cold soils. The trees will stagnate 
| 
that fire may not be that detrimental, if we can hold | 
| 

| 


down the numbers of units-- “trees per unit area: 
that come back in -- that actually by having a deeper 
active 


/layer there will be an increased rate of plant growth, 
some of the organic matter in the San materials have 
been released and that actually there is some rejuv- 
enation. All I'm really saying is that we still 
don't have enough information on some of these kinds 
of things to know precisely which way to go ina 
management scheme. It used to be that fire was always 


thought of as being a very detrimental phenomenon £Or 


all systems. We now know that that is not always the 
case, that there are many kinds of vegetation that 
are quite dependent upon fire, and that the rejuvenat- 


ing and regrowth of trees in some cases may actually 
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In Chief 

BL be stimulated as a result of it, when we begin 

2 thinking about all the other attributes. 

3 Merely to demonstrate that | 
4 it's not just a forest of trees, there are also animals. 
5 Red squirrels can be quite abundant, and this is a nice| 
6 cache of cones, squirrel colony. | 
7 Soils, just very briefly tend | 
8 to be quite acid under these kinds of forest of ) 
9 spruce, so much so that the organic material and much | 
10 of the fine soil material is removed actually from ee 
BI upper portion, the upper horizon,what we call. the | 
12 A horizon, an d deposited down in the B horizon. So 
B3 whenever one finds, except where there's been fire and | 


14)| there is an ash layer, whenever one finds; & coniferous 
a forest a light-colored soil such as this, it's an 
16 indication that the soils are quite acid and relatively 


17 poor growth for many kinds of plants. May we have 


18 that off for a minute, please? 
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Let us now turn from the 
6losed forest to the open forest, the forest tundra, 


and again repeat this process of getting some idea 


of,again along the route in this case from Norman Wells 
to Travaillant Lake area, south of Inuvik,a hundred 
miles roughly. | 
in -this, particular ,area,then 
there is a considerable amount, although on a percentage 
basis it does not appear that much, of both fen, wet 


sedgy situations as well as open water. There is still 


a considerable amount of river bank with shrub and 


tree complex. There is a wee bit of mixed woods in 


this area. There is a real increase than in the number 

of -- or the amount of the land that has been relatively 
_xecently burned, fires are important, and again, about | 

half of the landscape which is in relatively mature | 
open forest. Interms of what does the landscape look 
like then,in relatinn to topography and where do these 
different things grow, idealized it may look something | 
like this. Where on ridge tops,if it is well enough 
drained and the like and exposed enough, we may actually 
have no trees at all and it may be in essence a shrub 
tundra or cushion plant. Well drained soil and an 
active layer that is quite deep. Rough}fy a meter. 


On the slopes where it is a 





bit warmer, we may have white spruce and birch occur- 
ring, the best drained areas, the best microsite will 
still get some of these, what we might call better 


site species occurring. But much of the land then 


will be very open black spruce with scattered shrubs 
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and mosses, very poorly drained soils, acid soils and 
a thinner active layer. 

Along streams there will be 
a zone of shrub and there may well be taller black 
spruce growing, even some white spruce,again because 
there may weil be gravels, sands, better drainage, 
warmer situation again and therefore a shift. Better 
tree growth and even in some cases a shift to white 
spruce from black. Finally then, areas of sedge fen, 
very ' little in the way of tree growth, acid soils to 
neutral soils, butmore towards the neutral side of 


things, but a relatively low nutrient status. In 


fact most of these have a low nutrient status, save for 


there is 





this situation where/this annual flooding and bringing | 


in of new fine material and to some extent on these 
slopes here where there is better decomposition, better 
processes going on. 

May I have that back again 
then please. Let's look from the air and then go to 
the ground. We are now in the forest tundra, the 
south arctic. Scattered trees. Large areas of lichen 
mat with essentally no trees as showing up here and 
up above. The vast areas then of open forest, the 
lichen cover in this case showing up through, giving 
you this light pattern. Trees then again being a bit 
denser along with shrubs along the drainages. You 
can see that here. You can see a ridge top here and 
one over here,again that is darker in colour because 
of more trees closer together. Better growth. 


So that even from 20,000 feet one can get some 
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impression of what is where and if one knows a little 
bit as to why they are there. But let's go to the 
ground. | 
Open spruce, lichen woodland. | 
Important winter habitat for caribou. One of the | 
things that we again do not fully understand is the | 
role of fire in the winter life of caribou,in the 
sense that we know that lichan play an important 
diet component of the winter diet of many populations 
of caribou. If a fire burns through a forest 


that 
such as this / takes 50 to 100 years for the lichen 





to come back, does that effectively eliminate the 
Caribou. I am sure that Mr.Jakinchuk will talk 
much more about this, but I wanted to | 
introduce it here in terms of this kind of a forest 
situation. But an open grown forest, growing on 
down slope into a different kind of situation. | 
Sandy soils, good 
drained site. Down that slope, out into a flat 
land, still scattered spruce, even more stunted 
in its growth, a shallower active layer, soils more 
acid, but lots of other things now growing in the 
under storey. Little low shrubs and grasses and See 
But very limited in terms of the tree growth. | 
This is going north, that 
waS about 30 miles south of Inuvik. Now we are going 
about 30 - 35 miles north of Inuvik into the foot- 
hills, or into the slopes of the Caribou Hills there. 


A south exposure with white spruce,a’ north exposure 





with essentially no trees, or if there are , a little 
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In Chief 
bit of black spruce, so that even in one little 
valley system, we now begin to get enough differences 
in slope exposure, soil temperatures, depth of the 
active layer, influencing more intimately then what 
occurs where. Better cover of plants here, a thinner | 
cover of vegetation here and go to the ridge top as | 
we will in the next slide and out, in essence, into 
the tundra. 

Black spruce coming up along 

the slope here, very stunted trees, and then bang, 


we are out into the shrub tundra. Very dramatic in 





terms of topography, snow cover, temperature regime 
influencing again what grows where. 

Going east of Inuvik, 35 miles, 
a river valley system with wlatively dense black 
spruce in the background, again grading out into the 
edge of the tundra treeless areas with a few last 
scattered clumps of trees. Trees we have not cored, | 
but I will be willing to guess are at least 
80 to 100 or more years old. They grow very slowly, 
even though those. trees are only about eight feet in 


height, they have been there a long time. They are 


barely hanging on. I did not include a slide, but I 





have some that show that out two hundred feet from 
Si IY 


r; ’ 


this particular spot,black spruce was not growing 

as an upright tree, it was crawling along the ground 
in and around the soil. structured patterned 

ground,» So ‘this iswatiats limit. 


On the other hand, go back 


to Inuvik on the warm slopes -- birch. Paper birch. 
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" One can pretty well predict at this northern limit | 
: of where one finds birch, that wherever it occurs | 
Z there will either be gravels near the surface or bed- | 
- rock fairly close to the surface. There isa | 
2 deeper thaw, the soils are warmer, it is a more | 
: nutrient rich environment, otherwise you would not | 
4 have this tree growing there. It looks much more | 
: like this area or even several hundred miles further | 
; south. | 

as Fire in the forest tundra. | 

es This hasbeen referred to several times, I merely 

sie wanted to go through a little bit of this.again in 

a terms of plant succession. The 1968 Inuvik fie, 

ee this is three years later. Some of the shrubs survived) 

4 along the drainages, but essentially none of the 

sig trees. There was a mixture of birch and spruce in the | 

4 upland. It is essentially pretty well covered landscape 

= then of grasses, sedges, and in some cases fireweed. 

= And there is the fireweed. Very easy to see where the 

20 


fire burned and did not. 


Open grown -spruce, birch, 





back up on to the slope, fireweed comes in .very rapidly, 
it produces a lot of seed, the seed blows around 
readily, it germinates easily. So two or three years | 
after a fire, if there has been any population of 
fireweed in the area, it will come in very abundantly, 
to produce such an amount of cover. 

) in other areas though, that 


is in an upland area, and in time then, I should say 





before I go on to the other point, in time the fire 
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| 
: weed will be replaced by an under storey of shrubs | 
and eventually black spruce will begin to regrow as | 
: we can see it here. This is a burn that is about | 
: 30 years old, 20 to 30. | 
: Slides, of course, mud slides | 
6 can occur in areas such as this. This shows again | 
d the shubs that survive, a combination of lots of 
§ grasses on the ground, the soil polygon development 
? here on the surface of this mud flow, but the fact 
10 again that I wanted to demonstrate here is not that 
af slides occur, they obviously do, Ai ee plants 
Le will come back in on them relatively rapidly following 
43 this. 
ae This is down on the ground in 
$3 the same general area and here is again our friend | 
16 the fireweed along with grasses. | 
+? in lowland situations, a mile 
18 or so from that previous picture though, it was 
uy originally scattered black spruce without any 
20 birch. Soil Polygon patterns with cotton grass and 
21 an under storey of shrubs that are much more typical 
a2 out into the tundra, that is why this is called 
23 - forest tundra. That is one year after the fire. 
24 : This is "69, these plants have survived and yet 
28 two years later, that same site looked like this. 
26 Which again, the reason for showing this is the 
27 rate at which plants,if given a chanee,in this case 
28 they are native to these areas, they have either 
Lee in, in this case they have regrown from 
30 


old root stocks, but if stuff remains there , it will 
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come back relatively fast. Again, as Dr. McKay 





pointed out yesterday morning, the soils are warmer, 
the active layer becomes deeper afer a fire, more 
nutrient uptakes so that the plants that survived the 
darn thing have actually got a better envionment | 
now to grow in for a number of years and their growth 


is quite rapid. 





200 feet away, in an adjacent 
area that had not burned to show the contrast. Go 


down into the valley and my goodness, we have got big 


white spruce again. Warm river system, nutrient 
enrichment, warmer soils, deeper active layer, resulting 
then,in a channel such as this, with little low 


herbaceous plants and horsetails coming in along the 


shrubs, big broad expanse: such as here,or in here, 

and finally into forest. But again, over time, over : 
a hundred years or so, 200 years, as this white spruce | 
becomes a dense forest stand, the permafrost table rises 
the environment becomes less conducive to spruce, so it 
actually slows down in its growth rate, the forest 

stand may open up and there adually may be some re- 
cycling of that kind of sequence. There have been 
studies in the North done especially with regard to 
black spruce which show that. 


So that again this business of 





change, the vegetation modifying the environment, 
changing the soil situation, making it less conducive 
to itself and more to other things is part of the 


biological situation. 
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Before we go to that I want 
to very briefly summarize a little bit of the 
information then with regard to tree growth and the' 
like if we could have that one off please anda 
couple of these other things. 

I mentioned on several 
occasions the business of reduced tree growth as we 
go north and this hopefully will demonstrate this 
very well. 


How high will trees grow on 


the average in one hundred years? In the boreal forest 


in the southern portion, essentially in the Fort 
Simpson area, white spruce along rivers will be 60 
to 70 feet high. Jack Pine and spruce in upland 
areas about the same. But black- spruce in 

lowland situations throughout the area, you see only 
putting on half as much heighth growth in a 


hundred years. 
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Poor environment, cold more 


acid soils, less nutrients. 





Move then to the forest 
tundra and a tremendous reduction in relation to these 
others. Black spruce, I should say open rather than 
aspen, it’s a typographical error, open black spruce 


with moss only 20 to 30 feet in 100 years, or in the 





areas with lichen cover, only 15 to 25 years, I'm sorry| 
15 to 25 feet in 100 years. So that tree growth is 
greatly suppressed, and yet even as far north as Inuvik, 


moving on into the valley, along the river one is able 


-- many people are able to harvest white spruce that 





does grow quite rapidly in that specialized kind of 
situation. 

Now we've talked a lot about 
fire, let's summarize a wee bit of this in terms of 
fire rating, 5 being a high rating, 1 being a very low. | 


| 
Within the forest tundra, amazingly enough, and | 
pert of the closed forest, fire susceptibility is | 


the greatest. In terms of spruce or spruce, aspen and 
ae 

. pine Pay yt aE a lot of material there's ide 

a lot of litter;over time these are very susceptible. | 
That even occurs then as far north as the forest tundra | 
of some areas of open spruce. | 
On the other hand, in much of 

the area, in Alberta and up to Fort Simpson, spruce | 
stands are somewhat less susceptible and this grades sige 
then into the tundra where a few years ago people didn't| 


really think fire occurred very much -- it probably 


doesn't but nonetheless there are some fires -- there's 
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In Chief 
a lot of Russian literature which shows that much of 
the shrub tundra is actually converted former forest 
tundra because of the rapidity of fires over the years. 
So we have a fair amount still to learn about fire 
ecology in the north, but in general,because of the 
growth rates of plants and the amount of stuff that's 
there, there's much less potential for fire, it's 
less severe in the tundra than it is in forested 
areas. 

A little bit of data put in 

together shows that if blocks along the route of 


40 x 80 miles are laid out, and one goes back to the 





records to determine the number of fires in essence in /§ 


the last ten years, that in all of these areas there 
are a reasonable number of fires, even except out 
along the coastal plain in the Arctic tundra, that 
there had been lots of areas that had burned off as 
much as up to 28% in some areas, but much of it, as 


you see, less than 5%; and that the average sized fire 


in the northern portion. So that even the forest 
tundra has a. considerable amount of fire, and fires that 
have occurred there have tended to be larger ones. 
That's really the message. 

Finally in terms of this, 
that a considerable amount of land does burn off in 


every ten-year period, there is incomplete data here 


and it's fairly consistent by 10-year groups. You see 


here we have only three years of data, and yet there 


is relatively large in some of these areas, especially 


Simply because fire records weren't taken that far back! 
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is over two million acres that burned in the last, | 


in relation to six million over the previous ten. 


That same patterning shows up here,so that fire -- 

fires are characteristic of the north. They tend to 
be steered in the direction of a few large fires. There 
are many smaller fires. There are some forest BER Taeeie 
that would argue that one might be better off not to | 
fight as many of the fires as we do in terms of the 
amount of money that is spent and the like, and yet 
there are others that would say that is clearly not 
the case. I only raise it to illustrate again that 


we haven't advanced stories enough in some of these 





areas to have as much information as we might like. 
Yes? 
THE. COMMISSIONER» =< +DXs 
Bliss, excuse me, is the incidence of fires in the 
Mackenzie Valley, especially in those areas where it 
is greatest,.is there greaterincidence of fires than 
say there would be in the coniferous forests of the 
Pacific Coast, or the spruce forests of the Northern 
Interior of British Columbia? | 
A Noyrladan4t .<thinkyso 
but that's sort of off the top of my head. I don't 


have -- I can't think back to concrete solid data 


to properly answer you, Sir, but I would say in 
general, no. Many of these start as a result of 

lightening storms and summer storms in that area, are 
fairly frequent,so that I think in the overall that a 


fire frequency probably is no greater there, or that 





much different . That was one of the reasons for | 
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In Chief 
| 
1 including the data from Alaska, from another huge | 
2 large area where these have been studied to show that 
3 it's pretty much the same all over, and we're beginning 
4 at least ecologically to take somewhat a different | 
5 view in the interpretation of fire and the role that | 
6 it pays in nature than we did 20 years ago, or 30. | 
7 This is a little bit of pedantic information in terms | 
4 of the shift that occurs as we go north from closed | 
9 forests of pine or spruce, fir, or this open black 
10 spruce, into very open black spruce,with the kinds of 
11 plants that occur, the height of this refers to the 
12 IMassive amount of stuff in relation to time; and the 
13 main thing that I wanted to point out was that 
14 merely again it takes a lot of time for equilibrium. 
15 | | Roughly 100 to 200 years for many of these things to | 
16 | come back in; but the lichens are slow to come back | 
17 in, they may start in 25 to 50 years but they reenenely 
18 don't build up their populations until around 75 to | 
19 | 100 years. Mosses come back in more rapidly. Of | 
20/ course the shrubs, the tall shrubs and the low ones | 
21] come in quite rapidly; some of the trees, depending | 
22 on the kinds, come in rapidly, but again some of them : 
23 taper off. Here is this business of birch, not being | 
24 shade tolerant, going out as black spruce increases. | 
25 It can't grow in the shade of the spruce, so the long- | 
26 term thing then is;a situation with lots of black sprude, 
an relatively little in the way of low shrubs, but lots | 
— of mosses and some lichen. That's the message. 
a4 Let's now turn to the last 
30 | 


unit, the Arctic. Ridgetops, upland areas, exposed 
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In Chief 
relatively little snow cover, cushion plants. Poorly 
developed soils, good drainage, deeper active layer. 
Soils tend to be a little bit more neutral. There is 


less peat accumulation. On the gentle slopes we tend to 





find low shrubs, shrubs a foot and a half, two feet | 
at the most in height. Along lower slopes, more 
poorly drained areas, we tend to find what is really 
a group of sedges but they're called cotton grass, 


with associated heath species. These are poorly drained 





or imperfectly drained areas, down along streams, as 
| 


we saw further south in the forest, shrubs occur. with 
better drainage there's warm water, a deeper active | 
layer, more nutrients, it's better for growth. In ae 
inthe winter-time this area is coverad more deeply with 
snow and in many of these northern areas plants will | 
grow to a height comparable to winter snow cover. 
That's an important inter-action, and then many poorly | 
drained wet areas of wet sedgeland. | 
I don't have, unfortunately, | 
a Map or a sheet here that will illustrate the per- 
centage of lands, we haven't been able to really 
calculate that out as well as we would like. 


As we move out into the | 


tundra then we still find spruce, in this case white 





spruce, along these lowlands, drainage areas or in 

this case river terraced,stream terraced. Where there 
is coarser texture sands and gravel, they tend to | 
thaw more deeply in the summer, they are lower in 


elevation so there is more snow cover in the winter, 





there is better protection and trees will still grow 
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out into the tundra in such areas. 

But the bulk of the land from 
the air looks like this, with low shrub tundra complex 
on rolling hills, the lowland areas then of sedge 


tundra, raise centre polygons. The tops of these 





are much drier, they are mainly cushion plants and | 
lichens and we will see details of this as we go on. | 
But one of the important things is the landscape is 
really totally covered with plants. 


A lake that is filled in -- 





Dr. McKay talked about this yesterday in the develop- 
ment of pingos -- well-drained outer core, even though 
it's solid ice in the centre, what soil is there is 
warm and relatively dry and tall shrubs will grow 
up On it, aS Opposed to lower shrubs around the edge | 
of it, the lake then that is filling in is a_ sedge 
Marshy area, dramatized with fall coloration. So that | 
again one can read the landscape quite well at certain | 
times of the year. 

Out along one of the streams 


then, still a little bit in the way of spruce but a 


realcomplex of shrubs along the drainage -- tall shrub 
that is, with shorter shrubs in the rolling upland 
area. The lighter colored areas that you see 
scattered through here are areas of cotton grass. 

Down On river graveB these 
plants get started, there are shrubs as well as herba- 


ceous plants, high level of nutrients, relatively wary 


well drained soils. Over time it may become a closed 





vegetation such as this. In the summertime this is 
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In Chief | 
| 
1 important habitat for moose,to the limited extent 
2 they will even remain in some of these areas for 
3 protection in the wintertime. But a tremendous lush 
4 development, it's really the banana belt of the Arctic 
5 in the sense of a beautiful display of flowers, lush 
6 vegetation, a typical from that standpoint. | 
7 Confined then to the river 
8 valleys and along drainage areas, slopes down to lakes _ 
9 such as this, again this is covered with snow in the 
10 wintertime, it's not all melted off, and again you Can | 
22 get some appreciation for the fact of the relationship | 
12 of topography, snow cover, and in essence the height, 
13 the mass of vegetation that occurs. 
14 In the rolling uplands, 


though, it's this low shrub tundra with the pingo in 
the background, a complex of dwarf birch, scattered 


willows, and lots of other things mixed in. Very good | 
grazing ground in the summertime for both caribou | 
and reindeer, the important habitat for ptarmigan and | 
other birds. Good habitat for lemming , and the ptar - 


} 


migan in one of thse upland shrub situations. | 
| 


Ridgetop areas may have these | 





low cushion plants, Dryus being one of them. 


| 

Soils are warmer, drier, it's easier for boroughing | 

animals and there's the ground squirrel, even as botan- 
ists we areinterested in these inter-actions. 

Lower slopes more poorly 


drained, shrubs in the upland area, cotton grass now 


in this intermittently drained area down slope. Cotton | 





grass named in the sense that as the seeds mature 
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In Chief | 
there are cotton masses to these, they carry them away 
sort of like dandilions seed, and are very showy in 
late June, early July as the seed matures. Soils 

in these areas are very poorly developed, they develop 
under low oxygen regime, and therefore rather than 
having the bright brownish reddish color, have these | 
blues and greys, which indicate that rather than 
Oxidation it's actually a reduction process, stuff 
going on minus oxygen biologically. 

Down then further slope, we 


were back in cotton grass tussock stuff here a few 





minutes ago, now we're down in the wet sedge component 
with deep peat at the base. Again shrubs on the slope, 
SO again you can see how topography, drainage, differ- 
ent kinds of soils interact then in these different 
kinds of assemblages of plants. 

You raise centre polygans | 
again from the air, showing shrub complexes here, 
ene ice -- tops of the ice wedges in this case have 
not melted off sufficiently to show surface water, but 
the centres of these are much drier, better drained 
than are the edges. If we go down on the ground into 


that kind of a situation, a slightly different one 





that in the sense here the tops of the ice wedges | 
have melted out in the summer, a wet environment so that 
we get wet sedges here and yet on the top where this | 
Man is standing, only low cushiony plants. 


| 
| 
Microtopography being very | 


} 


fundamental in terms again of what will growwhere. This) 


also plays a key role, as others will talk about, in | 
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1 terms of small mammals. 
2 We talk about heath shrubs, 
3 this is a close up looking down onto the ground 


with these little low shrubs. Some of these may be 


30, 50, 80 years old and yet they're only a mtter of 





a few inches to a foot or so in height. A complete | 
cover on the ground then of lichens and moss. Perma- 
frost, the active layer, is only about a foot in 
depth. Here there are coarse gravels underneath. 
How do I know? Because there's a solid cover of Lichenay 
it means good drainage. Actually we scraped the sur- 


face and yes, there were. It's near the edge of a 





lake, it's an old beach. Plants can be used -- not 
always, it's not foolproof -- but in many situations 
the kinds of plants can be very strong clues as to | 


sub-strata situations. 
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Lakeshore edges, just as in 
more tempered regions with plants that grow in the 
water, plants that grow out on to the marshy area | 
and upland shrubs. Same kinds of sequences we are | 
all familiar with from the southern part of the | 
country. What eseey sions the major rivers then, | 
in terms of fine materials that are deposited with 
sedges out in this area, medium heighth shrubs here, 
an area that is a little bit better drained here 
with taller shrubs and in this case in the fall of 


the year, they still have a dark green colour. This | 


is literally alder, mass, willows and low sedges, 





rolling upland beyond with other things. 
The sedge areas are very impor- 
tant, especially in the fall feeding of snow geese as 
they come off of the Arctic Islands, especially Bank's © 
Island. Feed in areas such as this before they move 
south,again Dr. Livingston will be going into more 
detail and I want to begin to weave a message in 
terms of these interactions of what is important and 
where are they found. Rolling upland area 
then, with more shrubs. 
Lowland situation with 
raised centre polygons,rims and the canters of 
these are depressed, I should have said a depressed 
centre, not a raised centre. A depressed centre 


with a raised rim, a little bit dry around the peri- 


phery and more shrubs, wet sedges in the centre, 





sO again on a micro scale basis, one can see a 


tremendous difference in what occurs where. As one 
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goes north then and west this is looking across the 


north slope in the Yukon, massive ice melting out 


right along the @ge of the coast. Huge lowland area 
of wet sedge into tussock tundra back towards the 
mountains and then back into alpine conditions there. | 
Further north, this is actually 
into Alaska, it shows a pattern of an old lake, drained 
out, in part -- or filled in at least with vegetation, 


with a grass that grows in the shallow water turning 


a brilliant colour in the fall of the year, this is 
Open waters, the blue. Sedges then around that and | 
in very wet areas, the raised beach of the lake | 
with taller shrubs and again depressed centre polygons | 
with the raised rims and the shrubs growing around the 
edges of those. Important habitatagain in the summer 
time for caribou. Down on the ground this is what it 
looks like. It is wet everywhere and yet it looks 

to the eye in a picture like that as if it isa 
pretty dry landscape. 

Cotton grass complexes, this 
upland area grading down then into the stream bottom 
with its mass of willow. Again those bottom land 
areas being very important for moose in many areas 
and there is an upside down moose, sorry about that. 

We are really not down under . 

Finally up in the general 

area then of Prudhoe Bay where there are large rivers 


again coming out withoarse gravel and this wet, wet 





landscape of sedge with lots of thaw lakes. 


Finally, moving back through 
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the mountains into alpine tundra, here is really a 
mass of treeless landscape and yet many of these 
valley situations will have trees in as we will see 
as we go to the next. 

Trees in the valley of 
black spruce, going up through a zone of shrubs and 
then into other things above that. 

Moving up the slope ina more 
open forest where the active layer is quite shallow 
it looks like the forest tundra that we saw in the 
valleys on back, to the east in this case -- this is 
back in the Yukon. Open ground forest with shrub 
under storey. Moving on up slope then into 
just the shrubs, tall willows and birches again im- 
portant summer grazing ground for some mammals and 
then finally further up slope in broad bench areas, 
cotton grass complex, it looks just like the arctic 
we saw before around Tuk, but now we are up in eleva- 

- tion in the mountains and finally higher up into 
cushion plant vegetation. Again, quite important 
habitat for numerous species of wildlife, and there 

: are some of them. 
| Dense concentrations in 
the summer time at times fading in some of these 
high alpine aeas where they are getting a considerable 
amount of sedge, grass, some lichens. 

It shows that the plant 
cover is short and yet there is sufficient forage 
there for them to continually move on and get some 


fens. 
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at eee 


I wanted to again come back to 





this business of permafrost meld out and plant shinai 


This is that same big complex that Dr. McKay was ete 


at but now let! 's look at it biologically from the 
standpoint that okay, here is an area that melded out, 
I do not know how many years ago, but it has become 
restabilized by plants, so the plants do move 

back in on these slide areas. There is an old 

slide there that is completely revegetated and then 
down on the ground again -- we are upside down -- 

but a solid mass of grass and shrubs -- probably about 


2 


30 years after the slide had stabilized. 


Last view -- a few 





pictures of plants. The cranberry, Mountain Cranberry, | 
which in the European, especially the Scandinavian | 
countries is made into a jam which you can sometimes | 
buy in the stores here as Linecnbeeey es Little | 
cranberries. 

Little rhododendron that 
grows. up as far as Inuvik, very colourful little 
shrub characteristic of the low arctic and on into 
alpine areas and finally the  cloudberry which we 
do not make again as much use of as do some of the 
Scandinavian people, it is a very good delicacy in 
their diet in many cases. 

The last one that I want 
to show is switching the topic just a wee bit to 
conservation. So far we have been getting an idea: 
of what occurs where. Now, I want to spend just 


a couple of minutes again back because of my interest 
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in the International Biological Programme. 
This refers to the Canadian Committeee of the I.B.P., 
conservation of terrestial areas is the C.T. 

A Committee has worked on 
the establishment of the possibility of setting aside 


areas in the north.As I am sure you are aware, there 


is a large tract of land in northeastern Alaska. 





that has been set aside as a wildlife range and the 
Retiee os many people to have something comparable 
to that in the Yukon. 

Again related back to 
caribou, to huge landscapes that are necessary because 
of this as well as mme of the general patterns of 
vegetation that occur as well as sever other sites | 
that occur then on down to the 60th parallel that | 


there are areas along here that are either relatively 


the feeling being that if we are going to set aside 


| 
| 
unique or in many cases really characteristic and | 


areas in the Northw need to begin to push on this 
sort of thing now just as people had the foresight 
to set up National Parks, Provincial parks in the past, 
we need to begin to think now more intensively in mai 
of the possibility of setting wide similar tracts 
of land that illustrate nature in its complexity in 
the north. 

In summary then, we can 
have the lights back on, I would merely like to 
comment very briefly that these northern lands, hoth 


forest and forest tundra, are biologically very 





diverse. They are relatively low in terms of the 





—— 
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density of plant and animals except in a few localized 


areas especially along the delta area. 


In general, biological pro- 
ductivity is quite low in these northern lands. We 


have seen some areas of spruce forest that are 





very lush, but in general both plant growth as well 
as animal growth is reasonably at a low level. It is 
no accident that many of the native people nee along 
water courses of lakes or rivers so that they can 


harvest both fish from the water as well as some 


a 


wildlife from the land. 


In the coniferous forest areas 


| 


wildlife numbers are relatively low. This is true out | 
into the tundra even though there are these large | 
concentrations of caribou in the summer time. 
Basically the environment is 
well adapted to disturbance. We see this through 


fire. We see this through slumps that have occurred 


over permafrost in the past. The fact that there 


are a group of plants always in these northern systems! 
that come back in to these areas. One of our desires pf 
course, as ecologists,is to sort this of what is 


adapted, whatcan be utilized by people in terms of 


this again to aid nature. 


I feel that we do need 
to preserve some of these northern landscapes, to 
set them aside for future generations and finally 
the one thing that I have tried to give us some | 


impression of this morning, although we have 





concentrated onthe vegetation, is the fact that there 
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are tremendous interactions of plants, of animals, 
of land surfaces, drainage, soils, it is all 
interwoven into packages that we sometimes talk about 
in terms of ecosystems and in fact at times have 
studied as ecosystems. Thank you. 


THE COMMISSIONER: Thank you, 


Dr. Bliss. It has been a privilege to listen to you. 


MR. SCOTT: Mr. Commissioner, 


so a change can be made, can we take a,15 minute 
adjournment? 
THE COMMISSTONER: Yes, we 


will adjourn for 15 minutes. 


(WITNESS ASIDE) 


(PROCEEDINGS ADJOURNED FOR 15 MINUTES) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. SCOTT: Mr. Commissioner, 


the next witness is R.D. Jakinchuk. 


RONALD D.- JAKINCHUK, Sworn: 

THE SECRETARY: Will you 

State your full name, please? 
hale A Ronald D, Jakinchuk 
DIRECT EXAMINATION BY MR. SCOTT: 

Q Mr. Jakinchuk, you are 
at or the president of Renewable Resources Con- 
sulting BAUR EOE mi ted, 2 that correct? 

| A That's correct. 
Q And how long have you 


been associated with that firm? 


A seven years. 

O I understand that you're 
a graduate with a B.Sc. at the University of British 
Columbia. : 

A I'm a graduate from the 


University of British Columbia, with a B.A. 


Q I'm sorry. 
A With a major in zoology. 
Q I see, and since gradua- 


tion what work have you done? 


A Since graduation I've 
been involved in both government service as well as 
private consulting. Initially I worked for a short 
period with the Entomology Research Division of the 
boven eaent of Agriculture, 


Q What is entomology? 
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1 A The study of insects. 

2 Q Yes. 

3 A In 1964, subsequent to 

4 that, I was engaged in contract work with the Department 
5 of Forestry -- Federal Department of Forestry dealing 

6 with land classification for wildlife. Subsequent to 

7 that I was engaged in various positions with the | 
8 Canadian Wildlife Service in classifying habitat for | 
9 waterfowl and ungulates under the Canada Land Inventory} 
10 Following that period I started the consulting firm 

ile 8 Renewable Resources. 
i2 Q | I see. Well now, have 
13 you done any field research or field work in the Arctic 
14 or sub-Arctic? 
oe A I have not been engaged 
16 in long periods of direct field research in the Arctic. 
17 I have been engaged in surveys, in periodic inspections, 

in both Alaska and Canada, in ground work in the seouted 


associated with some of the research I'll be reporting 
on; but I have not spent long periods, my role is 
more of an inspection and direction one rather than 
having spent long periods of time. 

Q Yes, and just for the 
record, have you latterly done some work for the applicant, 
Arctic Gas? 


A Yes, I have -- my company 





has been engaged as consultants to Arctic Gas and its 


predecessors since 1971. 


Q Yes, and generally in | 
what field? | 
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ae A In the field of mammal 
2 studies. 
3 Q Yes. Would you like to 
carry ©: as the other witnesses did? 


A Thank you. How is the 
voice? Is this in the right spot? 

Q I believe it's coming 
through. 

A (6 Well, first 
something generally about mammals, and I would say that 
overviews require you to make many generalizations, and 
I'm quite certain that for every generalization that 
I make, that someone coul@&jite a specific exception 
to that. However, this is the task that I have today, 
and to go from the broad range of what mammals are 


specifically down to the mammals in the Northern 


Yukon and Mackenzie Valley. 

Mammals are an extremely 
adaptable species, and they're extremely successful 
throughout the world. I think it's important to note 
that they occupy quite a wide range of habitat. They 
live in the ocean. They live in fresh water. They 
live upon the land. They live underneath the land. 
Moles, for example, are subterranean mammals. They 
even fly through the air. The bats have exploited a 
particular environment that is most normally associated 
with birds. So that they show a great diversity in 
their adaptations and radiations. 

I think some of the reasons 


that mammals are quite successful as a group are that 
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they have various behavioural and physiological 
mechanisms which enable them to cope with a wide 
variety of environments. A very important thing, I 
think, is the fact the higher forms exhibit a high 


degree of learned behaviour because of the fact that 


they are subject to quite a long period of parental 





Care, and as a result they learn how to cope with 

their environment as opposed to those species which are 
purely instinctive. So much for the generalities 

on the mammals. 

Dr. Bliss has very nicely 
liaid a groundwork regarding northern eco-systems and 
their vegetative components for many of the things 
which I remark on. 

My comments will be oriented 
specifically towards mammals and the populations that 


| 
| 
! 
\ 


are found in the area geneally covered by this map. 





Some of the -- there are 
some things we can generalize about northern mammals. 
The factors which govern their distribution and abund- 
ance, the main things are the primary productivity of 
their habitat or the lack of it. In the case of the 
far northern eco-systems it's a very low rate of the 
primary productivity, that is the capture of energy fr 
the sun by plants, and the transfer of this energy 
to those animals which 'aeH on plants, and those 
animals which feed on other animals. The rate of 
productivity is quite low, and generally distinctive 
of northern eco-systems. 


Climatic constraints. The 
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climate is very severe. It's not just the cold, it's 
the snow and the quality of the snow, the depth of the 
snow, it's hardness, its texture, it's susceptibility 
to crusting. All of these factors related to climate 
play a significant role in the distribution and the 
abundance and the ability of mammals to survive. 

Geomorphological factors. 
Yesterday was devoted to some of the descriptions and 
theories underlying the development of terrain, and 
terrain characteristics in the north. These same 
characteristics have an influence on mammals, more so 
cn some species than on others. So all of these things, 
the primary productivity being low, the climatic 
constraints and the geomorphology or topography have 
quite an influence on mammal populations, both whether | 
they exist or to what 1éveisot abundance they can | 
exist. A reflection of this is the diversity of | 
mammal species which occur in the north. 

For example, in the tundra 

areasthat were described, and I'll just pete T 

find my pointer -- in the tundra areas that were 
described by Dr. Bliss generally here in the lower 
paet of the Mackenzie Delta dipping down over here, 
there are 24 species of mammals. Now these range all 
the way from lemmings, very small mouse-like creatures 
to caribou and wolves. 24 species. In the Boreal 
‘forest described by Dr. Bliss, the number of species 
increases to 46 or 47, almost double the number of 
Species. If one were to extrapolate into Southern 


Alberta, the number of mammal species is almost four 
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times the number that exist on the tundra, so there 

is a very definite relationship between the number of 
species that are supported by more productive southern 
eco- systems as opposed to those that have less of a 
productivity and less of a diversity. 

All natural populations, whe-' 
ther they be micro-organisms or whether they be mammals|, 
are limited by their environment and their habitats-- 
food, shelter is required for survival and to maintain 
populations. In the north, terrain, permafrost, weathe 
play a very significant role not only in the presence 
of populations but in how mammals have governed them- 
selves to survive in that environment, to survive and 


to perpetuate themselves. 
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i. Other factors that are 
2 important in higher organisms are social behaviour. 
3 These social behaviours and competition, either 


competition between the same species for food and 
shelter, or between different groups of species. I 
will have some examples in the slides later on that 
might point out some of this competition. But these 
are factors which govern once again the population 
levels. 


Something about food chains. 


Food chains in the north are generally quite direct, 
as opposed to more, for example, tropical areas. For 
mammals, food chains are direct from the carnivores, 
being at the apexor the peak to the herbivores, the 
small mammals, the mice, the moles, and the lemming . 
This directness is reflected in the fact that small 
mammals, for example lemmings might be fed upon by 
anything from the size of an Arctic fox to a barren 
ground grizzly bear, the small mammal being the prima 
converter of energy from vegetation and the base of 
the food chain. 

Now as a result of these food 


exhibit 
chains, some mammals /6yclic fluctuations. I'll get 


bi 


into that a little more briefly, but I was going to 
Say in passing that probably the longest food chains 
occur in marine environments in the Beaufort Sea. 
Where carnivorous sea mammals, such as ring seals 
and beluga whales are at the top of the food chain 
which starts originally with phytoplankton, phyto- 


plankton being the original converter of solar energy | 
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in nutrients to a usable form. So that's where the 
longest food chains are found. 

THE COMMISSIONER: Excuse 
me, you threw me off at the last turn there. You 
said the whales were the top of the food chain. 

A In a marine environment, 
they exhibited a longer food chain. You see, the 
concept of food chains is just to describe who eats 
whom. 

Q I understand that, but 
I wondered who was eating the whale, that’s the 
part that interests me. 

A Well, in some cases 
other whales eat whales, but in other cases whales 
aren't eaten, they just live to a ripe old age. 

The point is, I think, that one can go very quickly 
from mice or ground squirrels to grizzly bear, but 
the length of the relationship in the marine environ- 
ment goes from the phytoplankton to the zooplankton, 
it goes on up to small fishes and bigger fishes eat 
smaller fishes and finally ends up with the dominant 
carnivore at the top of the food chain. 

Cyclic fluctuations. All 
natural free-ranging populations of wildlife fluctuate. 
They fluctuate from year to year. They fluctuate over 
honger periods of time. They expand their ranges on 

some occasions, and their ranges due to environmental 
factors are contracted at other times. One of the 
interesting things about northern mammal populations, 


however, is that some scientists have said that there 
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is a periodicity; there is certainly cyclical fluctua- 
tions that take place in the north. As to whether 
this ig a predictable cycle, however, has not been 
thoroughly thrashed out in the scientific community. 
It's been the subject of a lot of research over the 
last D years, research which is still continuing. 
But it has been postulated that there are four-year 
cycles in lemmings which in turn is reflected in the 
number of white fox, Arctic fox, who prey on lemmings 
to a large extent. It's also been postulated that 
there is a ten-year cycle in snowshoe rabbits or 
Bering hake, and there certainly is a fluctuation in 
Rent whether it's bang-on predicable at 10-year 
intervals is a scientific question; and because the 
lynx is so closely tied to Bering hare, as its main 
food item, it also exhibits a response in total 
numbers to the population levels of hare,so that one 
gets fluctuations in the populations of hare,which are 
followed by increases or decreased in the population 
of lynx. Lynx have kind of got them selves ina 
tight spot because they are so specific to that one 
prey that they will either prosper or they will crash 
to low levels, depending on what the rabbits do. 
Other species which feed on a wider range of prey: 
aS a consequence are more stable. For example, the 
Martin feeds on microtine rodents, once again the 
mice; but he is able to feed on rabbits, he is able 
to feed on ptarmigan if they are available, so if one 


food supply is eliminated, there are qtions available. 
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Options gets me into my next 





topic, and that is adaptability. One other thing that 
becomes apparent when one views the mammals of the 
north, there are a much more limited range of options 
for them to survive than there are in more complex, 
more productive, more benign southern habitat in 
climates. As a consequence, they have adapted to these 


environmental forces. They have adapted in their 





form, and how they function. They have adapted in their 
behaviour, and they have adapbed to some extent in 
their physiology. Their main purpose, if you want to 
put it that way, is to seek out conditions which are 
favorable for survival. Now adaptations can include 


hibernation such as the ground squirrel, which hibernates 


} 
} 


during the winter period when food supplies are limited 





’ 
and it's extremely cold, crusted snow. Caribou have | 
adapted by engaging in widespread and dramatic Sdasaiell 
movements, seeking out those areas which will enable 
them to survive, and perpetuate. There are physical 
adaptations such as the hooves ofcaribou, for example, 
which are adapted to travel over very wet, boggy 
terrain, whether it be muskeg or whether it be soft 
snow, hooves adapted for them to crater out snow in 
their feeding activities. 

Bears go into dormancy, a 
state similar to hibernation. Moose engage in seasonal 
movements. All of these behavioural traits and the 
seasonal distribution reflect the need for the animal 
or the population to cope with the current state of 


the environment. 
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Now, Dr. Bliss gave us a very 
good rundown on plant communities. However, I would 
like to make a distinction between plant communities | 
and animal habitat, or mammal habitat specifically. 

That is there is not necessarily 
a direct correlation between plants or the particular | 
community of forest cover and the animals which occupy 


zt, Habitats represent the sum total of the climate, , 
| 


of the terrain, of the various requirements for as 
and food and reproduction that a mammal requires in 
order to survive and perpetuate itself. Therefére it's 


very difficult,often to categorize very glibly and 





say that this is a caribou habitat and this is not a 
caribou habitat. As we will see later, caribou | 
habitat encompasses everything from alpine tundra to 
ice wedge polygon terrain on the north slope. flowever?”| 
the concept of habitat is essentially that area in 
which an animal frequents in order to meet its needs, 
and it may encompass quite a variety of plant communi- 
ties. Now I make this point because later on I'll 

be commenting on the relative homogerfity of the 
Mackenzie Valley in terms of mammal habitat, and I 
don't want to appear contradictory to Dr. Bliss, who 
has demonstrated by his slides what a variety of plant 
communities there are. 


I'd like to comment briefly 


on the current state of knowledge of mammal pereations 
in the Mackenzie Valley and Northern Yukon. As Dr. 
! 
| 
Bliss indicated, the last five years has seen a remark- 
| 


able proliferation of studies of a wide range of 
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4 environmental considerations, and no less for the 
4 mammals. Once again, in the initial years of these 
3 studies, emphasis was placed on inventories of habitat 
4 and inventories of population. These have evolved | 
3 recently to more sophistocated types of studies 
6 relating to disturbance of mammals, distrubance to 
7 their habitat as well as their response to various | 
8 types of human activity and human disturbance. These 
9 are important studies. There have been studies ranging 
10 in detail from the general to the specific. There have 
11 been on some populations, like the very well known now 
12 porcupine caribou herd, there has been a great deal of 
13 


intensive detailed study carried out which includes 


14 | to some degree the population dynamics of the herd. 

15 So there has been -- we certainly know a great deal | 
16 more now than we did five years ago on the distribution, 

17 the abundance, and some of the habitats of mammals in | 

168 the Northern Yukon, North-east Alaska, and the eat cto 

19 zie Valley. 

20 | However, there are gaps in 

21 knowledge that exist in any biological discipline, 

2. knowledge is never perfect and I would like to point ou 

23 that probably in terms of mammals,the areas where 

24 information is least available,is in the area of 

ia population dynamics and behaviour. It's available for 

a some species but not for others. 
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Now, the reason that it 

is difficult to obtain this kind of data is that it 
requires study over a long period of time -- five to 
ten years. It is like studying a mammal in the wild 
state, youre trying to find out the same kind of 
iar donation you would need to manage a cattle herd, 
but trying to chase the critters around thimighout 
their habitat which may cover thousands of square 
miles. That is what population dynamics is -- the 
age, the reproductive capacity, the productivity of 
the population and population dynamics is very, very 


important in the management of mammal populations, 


particularly those that are subject to human utiliaatio 


by hunting or by trapping. So population dynamics 
is not know for a number of species and some of the 
behavioural aspects have been studied intensively 
particularly with respect to Dall sheep and caribou, 
but not some of the smaller more widely distributed 
species. | 

I would like now to turn to 


the northern Yukon and Mackenzie Valley and just 


briefly describe some of the major habitat components. 


With the exceptinn ‘of the Mackenzie Delta,which is 


almost a unigue area as deltas go, it is very, very lar 


very, very dramatic. The Mackenzie Valley is by and 
large a homogenious habitat for mammal species. 


is homogenious in the sense that yes, there is a 


mosaic or a pattern of vegetative development and changes 


in topography. But by andlarge there are recurring, 


this pattern recurs as one travels the length of the 
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: 
Mackenzie Valley. There is greater diversity to 
the south. There ismore of a mixed wood forest community 
which Dr. Bliss had photogrpahs of.As_ one aise | 
northwards down the valley, the ard caraue forests 
predomirsce, however by and large the Wackénzie Valley 
is fairly homogeneous. Thts homogeneity however, 
is broken up by riparian areas. Riparian areas are 


simply water course habitat.Where a diversity is 





introduced in riparian areas one gets the develop- 
ment of shrub vegetation, a diversity of tree species 
which in turn is reflected in the diversity and the 
abundance of mammals which exist there. 

| As a consequence, because the 
various water courses and stream courses which enter 
the Mackenzie Valley are quite important because they | 
provide that diversity. : 

In contrast, the northern | 
Yukon, quite diverse. One can see from this map 
mountains, rolling plateaus, the great expanse of 
the Olid Crow Flats,as well as quite a wide belt 
of tundra. There is forest tundra occupying the 
Peal and the Porcupine Plateaus in this area here. 
Alpine tundra on the mountain merging’ into wet and 
dry tundra right along the north slope. 

So there are few topographic 
as well as habitat differences between the Mackenzie 
Valley and the northern Yukon. 

One of the things that is of 
interest is that most of the mammal species which 


are found within this geographic area occur in other 
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parts of Canada. The beaver for example which 
extends right up to the Mackenzie Delta is just as 
common in the waters of the Ottawa River within 
sight of the Parliament Buildings, an example of 
a very widespread species. Only polar bear and 
the muskox and the arctic fox are those species 
which can be really termed quite unique to the 
northern area. Even caribou range down south of 
60, some of the mainland herd s of Canada. 

Now, where you find the 
various species depends on where their habitat 
requirements are met. AS a consegence 

_ they tend to be clumped in their distribution, 
‘these. are the larger mammals that I am referring 
to,such as beaver or such as carihou or such as 
Dall sheep. They tend to be clumped according 
to available habitat. The exceptions are the 
microtine rodents which occupy a very, very large 
area and,because their habitat requirements are 
met over large areas, and another exception would 
be dome of the wide ranging carnivores, wolves and 
wolverine which are not abundant in any given place, 
but cover a very wide range of country. 

I amrot going to discuss 
Marine mammals to any degree except to say that there 
are perhaps three important species that occur in 
the Beaufort Sea,off the Mackenzie Dela. The 
Beluga Whale or the White Whate, Ring Seals and 
the Bowhead Whale which is not great in numbers 


and may be an endangered species. 
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THE COMMISSIONER: Was it 
the Bowhead Whale that they used to come to hunt at the | 
turn of the century? 

A That is correct, and 
that was the subject of a very intensive whaling 
effort throughout the north. That is the 
reason for the base at Herschel Island or the 


original occupation of Herschel Island. 





In the discussion to follow, 
I " have some slides which will illustrate some 
of the points, but I have selected a number of 
species that I will refer to because they reflect 
either different characteristics or they occupy 
differing habitats and I would like to comment 
briefly on some example sof furbearing mammals in 


the north, some of the large carnivore, larger 





carnivores as well as caribou. 





The Barren Ground Grizzly 
Bear. Widely distributed in Northern Yukon and 
in the lower Mackenzie Valley. Found throughout 
the mountainous areas and the foothills and along 
granges and particular that go into the tundra. 
There appears to be quite a substantial population 
of Barren Ground Grizzly on Richard's Island in the 
Mackenzie Delta. There are Grizzlys that have 
been observed, particularly in the lower part 
of the valley and their denlsites have been loceted. 
They are a species which is omnivorous. They feed on 
both plant and animal material. They are capable of 


killing caribou or moose, but they sometimes do, they 
: | 
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sometimes eat carrion, they will dig after ground 
squirrels, they will even make themselves a salad 

out of horsetail equisetum. They are an extremely 
impressive species and extremely important carnivore -- 
well I just said that they are an omnivore, hut they | 
are classified in the -- as a carnivore -- sort of | 
officially. 

One of the most interesting 
elements of the Grizzly and one of the most important 
habitats of the Grizzly -- as I say, they range 
over quite a wide’variety of habitat, is their denning 
area, and for both Grizzly and arctic fox here is 
where the environment permafrost creates a constraint. | 


The Grizzly has adapted itself to that environment 





when food is scarce by going into a period of dormancy 

which may last for six months -- say, October to 

May. | 
There are only certain limited 

areas, Rowevere where they can either find a natural 

rock cave, or conditions are suitable for them to 

excavate a den and have a mantel of snow cover that 

den to such a degree that their energy and heat 

is preserved. So denning areas for Grizzlies appear 

to be at a premium in the North. They appear to 

be used repeatedly for generation For example, 

there are some den sites just north of Old Crow that th 

Old Crow people say have been used since the memory 


of the grandfather's grandfather and you are looking 


at perhaps a period of 150 years. 





This is what represents in 
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1 my discussinns to follow, a key or critical habitat | 
2 element, something which is important to the 
. population of mammals, important to their survival 
4 and perpetuation. So den sites are very important~ 


3 for Grizzly. 





6 It appears that there are 
7 much more Grizzly bears, encouragingly enough, in 
us the northern Yukon and Mackenzie Valley than was | 
9 previously thought prior to much of the intensive 
10 survey work that has been done over the past five 
11 yars. There have been some sophisticated studies 
12 dealing with Grizzlies recently which include 
13 immobilizing bears and following them with radiocollars | 
14 which is Bon Ge red ev cong ideran ie amount to our | 


15] - knowledge of bear biology. 





16 | However, from a survey 

a numbers standpoint 

17 standpoint, / they appear to be much larger in number 
18 than previously thought. 

19 I may change the order here. 
20 | I will leave the porcupine caribou herd until last, 
21 I think -- no -- I had better carry on. 

22 Porcupine Caribou herd. The 
23 subject of intensive study by many agencies. By the 
me gas industry, by state and federal officids in Alaska. 

25 


By khe Federal Government in CAnada. Very, very little 


26 was known about this herd up until five years ago. 

au Since then it has probably become one of the most 

ae intensively studied caribou herds around. It is very 
a2 important, one of the major herds in the north. The 
30 


major herd west of the Mackenzie River, it numbers in 
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the order of 110 to 115 thousand animals. It displays 
an interesting annual cycle, probably the most 
dramatic annual cycle of any ungulate in Canada, 
because it migrates over long distances. It occupies 
a very wide range of habitats. It has a pattern 
of movements and .distribution which exhibit 
consistency over the years, even though there are 


some variabilities. 
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: Consistency in terms of | 
“ the direction of movement as well as the timing of | 
2 movement, the timing of certain events in the life | 
: cyc_e of the caribou, and timing, of course, is a | 
. very important thing for survival in the north. | 
2 have to be done at the right time or dire consequences | 
i might result. To give an example, I would just like 
3 to cite an example of the timing. Where the sets one | 
9 is greatest is in calving, 1972, the onset of 
x0 calving 27th of May, the peak, 5th to the 7th of June; 
11 1973, the onset, 28th of May; the peak, 5th to the 7th 
ae of June; 1974, the onset, the 27th of May; we didn't 
sd have ipewe but it finished in mid-June as it has in | 
- the previous years. Probably one of the most predicablle 
ve elements of caribou biology is this calving. | 
BS : Caribou occupy a very wide- 
vd spread winter range. They engage in a spring migration | 
18 





from that winter range that takes them to the north 
Slope,foothills and coastal plain calving area. 

They calve. Following the calving there are -- there 
is the development of post~calving aggregations, very 
Biba Seeenieeeien which occur and have occurred 
annually. They engage in clockwise summer movements 
following the post-calving aggregations which takes 
them from those portions of the aggregations in Alaska 
back to Canada. I will illustrate this in a moment. 


They engage then in this 





summer movement,clockwise movement throughout their range 


in the month of July; in the month of August they 





disperse, another very dramatic event. They are 
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thinly distributed throughout their range and they put 
on their fat for their most rapid weight-gain during 
that period. Then there is a coalescing again of 
these dispersed herds and they engage in a fall mig-a- | 
tion. During this period they breed, the bulls and 


the cows, and the fall migration takes them down to 





theirwinter range and then the cycle is repeated annually. 
I would like to show you some 
of these movements in distribution of the porcupine 
herd. Each of these reflects four or five years of 
data and it will give you an indication of what the 
similarities and some of the variabilities that have 


been documented. Here are the wintering areas. Now it 





looks very squigly but I'd like to point out there | 
is four years of information on this, that has been | 
| 
generalized to show the general trend. The brown is | 
the year 1970 and '71, red is 71-72; the blue is | 
*72-73 and so on. You will notice that it's the | 
winter7°it's an international caribou herd. The 
Winter range can be either in the drainages of the 
Chandalar and the Yukon River in Alaska, with Arctic 
Village in the centre, the Porcupine Peel Plateau 
generally in the headwaters of the Peel and Porcupine 
drainages. There is a component that is wintered on 
the Richardson Monntain and has utilized the alpine 
tundra, and there have been periodic anomalies occur 
in this wintering. You will notice that the biggest 
change in the sequence of events is in 1973-74 where 
caribou wintered where they hadn't been documented 


wintering before, and this was a period in which there 
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was virtually very, very low snowfall and virtually 
no snow to speak of on the north slope, and north of 
the normal wintering range;so they were able to main- 
tain themselves over the winter in those argas. The 
one thing that this map does not show is the relative 
wintering density. The density, the numbers of 
animals wintering in these areas is higher; for example! 
this whole area represents 2,000 animals. This may 
represent in this year, I forget the exact figure, 


50,000 or something of that nature. 





THE COMMISSIONER: Dr. 
Jakinchuk, excuse me, just so that I can orient 
meelEpeds Old Crow somewhere in the -- | 
| A This is Old Crow here, 
and the Porcupine River, the Old Crow Flats here, 
Aklavik and the Richardson Mountain. O.K., so there 
is several years of information on the wintering al 
This is called the early | 
winter movement, that's basically that period follow- | 
ing the fall migration. Once again, you see four 
colors there and you'll see that there is a parallelism 
in the general trend of these movements. The fall 
migtation of the porcupine herd after the summer disper 
sal, a coalescing, a coming together of the widely 
dispersed animals into groups that gradually increase 
in size, and the migration that exists down to the 
winter range may take them right to the Ogilvie Mount- 


ains. In some cases the fall migration,following the 





fall migration period there have been movements into 


Alaska. 
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a This is a very interesting 
z one on the post-calving movement. I should have calving 
3 area before that. The post-calving movement that 





exhibits a clockwise tendency and have exhibited this 
-- I'm sorry, these things go together but they just 
become a littie more complicated. There are four years 
of data. I'm just going to use the one, all four 


years exhibit the same tendency, a clockwise following 





the calving period movement of caribou throughout the 
northern Yukon and into Alaska. 


I have a slide later on showin 


. a“caribou fence and I'll comment more on that de- 
vice used to capture caribouduring thosgnovements in the | 
past. 

For ieee years surveys have : 
been carried out -- well for four years, surveys have 





been carried out, as I say, by numerous agencies. This 
represents a delineation of the calving ground. Those 
areas where calving has taken place, and you'll notice 


that there has been a variability documented. However, 


| 
the highest density of a@lving, generally, I would say, 
occurs from the Firth River on the Yukon to the Jago 
River in Alaska, despite the variability that has 
occurred in the total extent of the calving area over 
the -vear. This variability is a response to some 
of the conditions that caribou, I feel, a response to 
some of the conditions that they meet on their migra- 
tion -- barriers which exist as a result of flooding 
rivers, snow conditions and so on. This causes them 


to make adjustments in where they drop their calves. 
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This is where, immediately in | 
‘July, soon after the calving period, which is another 
period of dispersal, these large post-calving aggre- 
gations/ tke, place, right along the coast, just prior 


to the onset then of this summer movement. 


| 
| 
Now the spring migration, of | 
course, the number of animals that go along any given | 
route are -- reflect the number of animals that winter~| 
ed in an area. This looks like Spaghetti, I admit that, 
but once again it's four years of information that 

has been overlaid. There is two main -- in the Yukon, 
two major corridors of miytation during the spring. 
What has been termed the Richardson route, up along 
the Richardson Mountain, and the Old Crow route, a 


migration from the central part of the Territory that 


goes up past Old Crow, adjacent to it and to the Old 





} 
Crow Flats, culminating in either calving in parts of 
the Yukon or calving in Alaska. Migrations also, this 


reflects migration$in various years from those caribou 





who wintered in Alaska. 

The period, the onset of 
migration may vary from the,oh, lst of April till the 
middle of May, the onset. There are two essentially, 
in several years, two waves of migtation that have 
been docbinehbed on the Richardson route. In other words 
there tends to be an earlier migration that starts here, 
and a later migration that also bet up, and whereas 
the timing of the spring migration on the Old Crow 
route has been much more consistent and we are postulating 


that one of the reasons for this apparent two waves of 
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migration on the Richardson route is the snow condi- 
tions in the valley of the Peel River and the Peel 
River itself. Very, very deep snow that until such 
time as it subsides could effectively curtail the 
onset of the migration. 

ee CMe will be saying more 
on the porcupine herd when I get to my slides. 


I should mention two other 





sub-species or species, whichever you want to term them, 
Of ‘caribou -- woodland caribou, which are widely dis- 
tributed on both sides of the Mackenzie Valley, with 
their most northern distribution being in an area - 


to be a group of caribou here that there's some confusi 


I think that's Travaillant Lake there. There appears 
3 
| 


about, as to whether they are woodland caribou or whether 
they are members of the reindeer herd, the Sencaey 
reindeer herd, or whether they are hybrids of some 
kind. It is our belief that they probably represent 
the northernmost extension of woodland caribou. There 
may be 2,000 animals in that area. However, woodland 
caribou are found on both sides of the Mackenzie 
Valley, they are unlike the barren: ground caribou, they 
are found in small groups, perhaps up to 20 or 30 
animals. They do not engage in long migration, they 
engage in seasonal By a within a fairly restricted 
range. They're scattered, extremely hard actually to 
find. The focal points, however, may be the Travaillan 
Lake area. This area west of the McConnell Range 
appears to be an important woodland caribou area. 


Another one is the Horn Plateau over here, for woodland 
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1 caribou, also found in the drainages of the Kakisa 


N 


River, but widely distributed. There are also caribou 


[U) 


throughout the Mackenzie Mountain. 
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They occupy to some degree 


the fens in the summer period, their main habitata 
are the Black Spruce lichen forests and the aipine 
tundra wiuich is found on some of the higher plateaus 
and ranges. 

Just passing reference to 
the reindeer herd which utilizes the Tuktoyaktuk | 
Peninsula, it is unlikely that they would ever 
interbreed with barren ground caribou, their breeding 
characteristics are a bit different. They 
breed earlier in the fall and they drop their calves 
a month earlier in the spring time. It has been specu- 
lated that some of the herds that are found in the 


more interior areas east of the Mackenzie may have 


approached the Mackenzie River historically, but | 
I think in our discussion of those mammels, those | 
caribou which are imortant in the northern Yukon and | 
mackenzie Valley, we should limit pretty well our | 
discussion to the Porcupine herd and the Woodland 
caribou. 

Moose as a species are 
widely distributed also throughout Canada, not just 
throughout the Mackenzie and northern Yukon. 
Quite a remarkable species in as much that they 
have exploited opportunities that take them right 
to the -- right on to the tundra. One's first 
impression when flying over much of the vast area 
of the Mackenzie Valley is that it must be loaded with 
moose, it is all -- looks like moose pasture and a 


good moose range. WE11, unfortunately the conditions 
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of snow make 99% of that range inhabitable for moose | 
‘ for the winter period,so that moose engage inseasonal 
: movements, they exploit the habitats available to | 
; them,both in the Yukon which includes the | 
: tundra as well as the Mackenzie VAlley during 
5 that summer peiod but are constrained back to-those 
‘ winter ranges which have snow that is not crusted and : 
: not too deep and has a supply of shrub upon which they 
: can feed. 
a Once agan, one finds with 
oa moose, that the riparian areas, the small drainages 
a entering the Mackenzie River are important for mooge 
= during ehnted The islands of the Mackenzie River, from 
ee about Wrigley to Fort Good Hope,sustain a lot of | 
an moose winter utilization. These islands are important. 
- However the moose have to clear off of them before | 
a the flooding takes place in the spring and they do | 
ay and they head inland and they disperse and occupy, 
19 


in the summertime primarily the aquatic habitats -- 
the shallow marshy lakes where they,feed on aquatic 
vegetation to a large degree during the summer periods 

Concentrations, as I say, do 
occur in the wintertime, moose are characterized, both 
in the northern Yukon and the Mackenzie Valley,by thes 
seasonal shifts in their population dynamics -- or 
sorry, seasonal shifts. 

| Dall sheep. The white sheep 

of the north. There are no Dall sheep found on 
the east side of the Mackenzie Valley at all,although 


some of these mountain ranges, the McConnel range 
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: in particular looks like it is a suitable habitat for 
: this species, they have never been -recorded there. 
; They are widespread in their distribution in the 
: southern Yukon, in the Mackenzie Mountains. As one 
g 


proceeds north, however, and here we are in the 
Yukon, there are scattered populations that occur in 
some of these ranges. But as one proceeds,in our 
main focus area focus, the northern Yukon, 

there are only two populations which are discreet and 
important. 

One, a population of 450 
to 500 sheep is found in the Mount Goodenough 
area of the Richardson Mountains and occupies seasonal 
ranges of approximately where my pointer is. 

Another one is found adjacent 
and west-of the Firth River, some distance inland from | 
the coast. It is ~only about 60 animals and actually 
the most horthernnost DA11 sheep population in 
Canada. 

The Mount Goodenough popula-— 
tion is hunted by the people of Aklavik and as I say, 
the most significant in terms of numbers in the norther 
¥ukon. 

Sheep also engage in seasonal 
movement throughout their range. They require speci- 
fic habitat elements such as escape terrain where they 
can escape from preditors or disturbance. It is 
important to them. They tend to esibit a high degree 
of social behaviour -~and traditional behaviour which 


has allowed them to survive once ‘again in a northern -- 
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in a rugged northern area. 
Small mammals. Arctic fox. 
A few words on Arctic fox. For this species, they 
are generally associated with the tundra. The highest 
density of fox dens Which have been found in studies | 
over the last five years are on Herschel Island and | 
generally in the delta areas between the Malcom 
and the Firth River. 

The distribution of fox denning 
habitat diminishes as one goes eastward towards the 
Mackenzie Delta. Most of thetoncentration of dens 
are found within generally this area. There are fox 
range during the winter of course through out including 
the ice pack of the Beaufort Sea. There are also 

» denning areas on Richard's Island. 

Now, these dens are «important 
to the raising of young, the whelping of young. 
They are also at a premium. Suitable sites for denning 
are very limited in .permafrost terrain. Either the 
ground is frozen and the fox cannot dig in it or it 
is inundated with water. i will show you some 
examples of that in the slides. 

Artic Fox exhibit, as I say, 
the fluctuations in numbers from time to time, apparently 
in response to the fluctuations that occur in Lemming 
population . They are quite an elastic species in as 
much as they have -- in time when food is scarce 
they reise few numbers of young -- approximately four 
to five per litter. If there is a high lemming popula- 


tion, the Arctic Fox ia able to explode its own 
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population by recorded whelping of up to 20 pups. 
They range widely in the winter 


time. They feed on carrion, off kills from polar bear. 


During the summer period they ave, <6 the females in 
particular are in dens raising young. 

Muskrat. Not a very dramatic 
species, but an important species in the trapping 
economy. They are a species which requires 
wetland complexes. Habitats primarily lakes,which 
have quite a high degree of auatic vegetation upon 
which it can feed and lakes which are deep enough 
so that it can survive over the winter and is not 
frozen out and probably one of the main habitat 
limitations to Muskrat are -- is the amount of ice or 
the amount of water available on lakes. 

The muskrat area in northern 
Canada has got to :be the Old Crow Flats. Great 
lacustrine plain that is a mosaic of thermokazst 
lakes. Not all which meet their habitat requirements 
of muskrat, but a large number of which do. 

Muskrat are widely distribu- 
ted where wet land habitat is available. Muskrat 
are widely distributed on the Mackenzie Belta, 
for example. The Old Crow Flats is a key area for 
muskrat. They are found to some degree in the area 
such as the Ramparts - Ontaratue fiver systems here. 
And throughout the valley where)as you can see on 
this map there are wetland complexes exist. 


Their populations fluctuate from time to time, 


freeze out during the winter is a real important 
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environmental constraint for the muskrat. 

Beaver. Once again, widely 
distributed, occupying habitat which may be either 
slow meandering streams or lakes where there is a 
food supply available. In the food for beaver, 
the quality of the food decreases as one goes 
northward down the Mackenzie Valley from southern 
areas. Thereforethey have adjusted’ 
their food habits. They will feed on birch for 


example in northern areas where aspen is a preferred 


- food in the south. 


Beaver have adjusted t a wide 


number of problems. Beaver introduce thermokarst 
for example. Probably one of the reasons why 

they are not a really successful species on the Old 
Crow Flats is that everytime that they build a dam 
in pond water, thermokarst is established on _ the 


edges of the dam and the dam washes out on them. 


They have been known as nature's engineers. Well, they 


also perform a very important function ecologically 

in the north because of their damming activities and 
capabilities. They slow down this flash perbd of 
runoff in the spring, help maintain water and distri- 
bute it over a longer period of time. In the creation 
of ponds behind dams they open up as a result of 


ahermokarst activity, open up vegetation and provide 


edges of vegetation which is valuable for other species 


of mammals. They tend to create an edge and a diver- 


sity by kheir activities. 
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Key areas for beaver. THis 
area of the Ramparts-Ontaratue River here is considered 
by many to be the best beaver area in the NOrthwest 
Territories. It has got a very high population. 

They are ‘on both the lakes as well as the meandering 
drainages. Very important beaver area. There are 
beaver on thé Old Crow Flats and in the Mackenzie 
Delta, but the sehortiee of beaver are not high. 

I suspect on the Mackenzie Delta, the dramatic effects o 
of the break up and the flooding in the spring is 

not favourable to the species. 

Another key area for 
beaver ig in the drainage of the Kakisa River, large 


number of lakes and small drainages which enter the 


. Kakisa River. Populations are very high there. 


However, one could virtually find beaver lodges 

and beaver habitat on any of the slower meandering 
streams and some of the lakes throughout the Mackenzie 
Valley. They are widespread. Low-gradient streams 

in particular. They are important for trapping around 
Fort McPherson. 

I want to -- I do not want 
to bore you. 

THE COMMISSIONER: In 
your own way. You carry on in your own way. 

A I have to discuss the 
marten. It is an animal that is not very often seen. 
But it is an important upland fur bearer and the reason 
I will devote a few words to the marten is that it is 


one of the species that appears in the trapping catch. 
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Its distribution is Synonymous with the distribution 
of mature forests -- Spruce and in mixed wood forests, 
particularly in southern areas where there is 
aspen or polar and spruce -- mixed wood. Widely 
distributed, dependent, its habitat is essentially 
is the mature forest. Its main prey species are the 
microtine rodents, although it is quite versatile in 
feeding on prey. Found on both sides of the Mackenzie 
VAlley and in the Yukon where there are stands of 
‘mature forest. Definitely not an animal of the 
alpine tundra or the arctic -- or the low arctic 
tundra. 

Populations -- to give you 
an idea of what a dense marten population is, the 
" densest population that has been found is in this area 
of the Cameron Hills , the Redknife Hills down in 
the south. Two per square mile has been documented 

\ 

there by various -- you know -- trapping techniques and 
80 on, whereas by and large, the populations for which 
their density information is around -4 marten per 
Square mile in and throughout most of their habitat 
in the Mackenzie Valley. ONce again, this might be 
and I say, "might" be a correlation with increasing 


productivity of prey species as one goes southward. 
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It's important to trapping, 
riparian habitat once again in the Mackenzie Valley 
are used to a high degree by martin. They are a carni- 
“vore, they rely upon catching live prey, killing it 
for their food. 

Having given a thumbnail 
sketch of some of the mammal species that occur within 
the area, I would now like to briefly discuss rare and 
endangered species. 

| I have tried to come to terms 
with what is a rare and endangered speci 
pat legislation, by looking at lists that peo) have 
ae Sareu, and contacting governments, and it's an 
area of a great deal of vagueness at the present time. 
It's virtually impossible to establish what a rate or 
endangered species is, because it depends on who you 
talk to. The only consistent government authority 
could find for rare and endangered are polar bears. 
Now I should make mention of that specifically. The 


polar bear which ranges throughout the Beaufort Sea 


4 
7 
“5 
Oo 
U 
] 
@ 
D 


has been known to den on Herschel Island, and 
known to generally,to some degree concentrate there 
because of the leads in the ice around Herschel. 


But they also are found along the shores of the islands 


of -the Mackenzie and up to Bailey Island;in the Northen 
Yukon, however, the Herschel is probably the main | 
area of polar bear activity. 

— Polar bear is considered by 


the Canadian Wildlife Service under the rare and 


endangered classification. Other classifications which 
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exist On the Statutes have placed barren ground 

caribou and muskox , mule deer and elk in the North- 
west Territories on the rare and endangered list, or | 
as endangered species, I should add. Well, it | 
doesn't make a great deal of sense to me for some | 
of these species, and it's kind of an anomaly, but 


I should mention it. it's an area, I think, in which 


| 





governmental Wildlife Agencies are going to have to | 
get their heads together and eee out. The categoriza- 
tion of what is rare, what is endangered, what is 
rare and endangered, is important to those species 
that might be vulnerable to depletion. However, they 
are only going to be accorded that protection if there | 
| 
is sufficient information known about their status and | 
" subsequent legislation. 


I consider, for example, a 


- 


| 
| 
| 
| 
| 
| 


vulnerable species to be the barren ground grizzly 


| 
| 


bear. It is also considered to be vulnerable by most 
| 
| 


agencies, but it has no official status. So in summar 
on rare and endangered, I would say that the situation 
is presently in a mish-mash, as far as I can deter- 
mine, and it's extremely difficult to deal with. 
THE COMMISSIONER: Excus@ me. 
Dr. Jakinchuk, did you say that the barren ground | 
caribou is classified by some agency or agencies as | 
Yare and gadanacted: | 
A There is a Statute, 
an Order-In-Council, I believe in the Northwest Territories 


dated 1960 which classifies the barren ground caribou 





as an endangered species, and I don't know what the | 
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reason was for doing that, but it Gocen'4/mare a great 
‘deal of sense because caribou are very widely distri- 
buted in the north and there are a number of large 
herds of them. However, they were in 1960 accorded 
protection by Statute. Now that still exists, as far | 
as I know, but I think it's not en up-to-date classi- | 
fication. 

I would like to talk briefly | 
about the sensitivity andthe resilience of mammal 
Species in the north. Once again I'm forced into 
some generalizations but I have a couple of examples. 

: There are many mechanisms 
which ye. se. in mammals which indicate an adaptive 


capability, and a resilience in terms of their ability 





to survive and perpetuate themselves. But this is a | 
generalization. The degree of resilience and the 

degree of sensitivity can vary according to species, 
and here I've got two examples, one of which is the 


Arctic fox,which can be a very productive resilient 





creature. Arctic fox tend to be tame, they're not too 


(0) 


disturbed ae human activity, as a matter of fact they' 
drawn in many areas of their range to human activity, 

When times are good in terms of prey, they can increas 
drastically in humber. They seem to have a pretty good | 


reproductive and productive resilience. They breed 





at an early age, for example. 

Take thebarren ground 
grizzly as an example of a somewhat more sensitive 
aft less resilient species. Throughout its North | 


American range,gradually it has been Geclining in 
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| 


numbers, as human society expands. But there is one | 


thing, there appear to be a lot of them in the ee 


Yukon, in the lower part of Mackenaie Valley and | 


‘North-east Alaska. They are not as resilient, however, 


as a mouse which can bring off several litters a year, | 
or as an Arctic fox, or even as a caribou in my vie2w | 
because of the, fact that they reach breeding age at | 
| 
such a late time. Recent information has indicated that 
thebarren ground grizzly does not breed until it's | 
five years of age, and does not,in that part of the 
north that we're talking about, is not successful in 
rearing and raising cubs until the age of eight years. 


Now this is information that hasn't been written up | 


yet, so it seems to me that that species, the grizzly, 


1 





is not a resilient species. If something happens to 
the grizzly, it. takes a long time before they can 
reproduce themselves in number again, and this is the 


way that we have to look at all of the mammal groups 


in terms of their sensitivity. How resilient are they? 
How well can they bounce back from an environmental 
condition, from a disturbance condition? Some 
Species appear to me to eames sensitive to human 
disturbance than others. Dall sheep appear to be 
more sensitive, for example, than barren ground cari- 
bou. 

I think the key thing is that 
northern mammals have to exhibit all of their resilien 
because of some of the very severe environmental con- 


straints they have to deal with. Mammals. asa resourc 
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When we think about traditional activities of hunting 













(ihe ioe 
vie 
: - : on is 
i one a2), oy nena Bilis 5 bh ’ 
‘s bi acto ele meee 4) a 

mn i 


' - rel Ved ann wt 





1 


i ae |. i 4080 He (POT wae) ee a 
Uns ' ri isvau Dhue ds ew 0 droves inhd para ¢ 


he” +i ; . ke re I ae ” Sidrak fil pee % 
ce 3O sensed) a : 


_— = 
4 
~ 

~~ 

_ 





‘i : i fa ( .D Ue 
; | 
. : j ip< cre é id r ian | 


ae, toe 7 


& sists 30 merend au 

riod wecir tes ELow walt) 
ih Y weiu’ vn dipats io 
fea. of “dv no wh o¢ nerds ruloage 
' Patsy pes, siaacadsere 








\ia 
is ad ¥ ava 
ean al i cere 0 Uae ah ke ae § 
ie | ah 


, 






1080 


ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 





R.D. Jakinchuk 
In Chief 
1 and trapping and fishing, mammals have played, for a 
2 long time,an important role as a resource that is 
3 utilized by humans. The porcupine caribou herd, for 
4 example, has been harvested for many hundreds of 
> years by the people of Old Crow and other communities. 
6 At the present time, porcupine herd is subject to 
7 harvest by the people from Fort McPherson, from Aklavik,, 
8 from Old Crow, are probably the main villages that 
9 utilize the porcupine herd. There are others such as 
ie Arctic Village Taktovik in Alaska. 
11 Moose are oes oer important 
12 food species, subsistent species,utilized by virtually 
13 all of the communities up and down the Mackenzie, as 
i4 are woodland caribou, for Mackenzie River communities. 


15 The orly place the Dall sheep are very regularly pursue 


“3 in terms of human utilization are by people of 

at Aklavik that harvest in the order of 50 to 60 Dall 
we sheep a year from the Mount Goodenough population. 
ae | Trapping. Trapping has al- 


aye has been important in the north or in the last 
100 years, an important means of obtaining income 

from mammals. Probably the hey-day of the real 
full-time professional trapper was in the 1940's, and 
eapoine activities have been declining over the last 
decade or so. I'think the decline is probably relate 
to other types of employment opportunities and acti- 
vity,to the extent that there are probably more part- 
time Geapoers now wp and down the Mackenzie in places 


such as Old Crow than there are full-time trappers. 


That's not, to say that part-time trapping isn't 
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important, because it does provide, you know it does 


provide a link with activities that have high social 
value. But there are not a large number of full- 
time trappers up and down the Mackenzie, the number 
has been declining. 

Major communities for trapping| 


include Aklavik, Fort Rigley, and Fort Simpson, in | 





terms of the number of pelts produced, although 
others me for example, Old Crow, Mot orewer: Fort 
Norman, Providence, are also focal points of trapping 
activity. 

The specie which are most 
important vary from community to community. For 


example, trappers at Old Crow concentrate on muskrat. 


Trappers from Fort Good Hope have access to these 








large beaver populations I was talking about on the 


| 


‘Ontaratue and Ramparts River so there is a large catch 


| 
wf beaver in that area. The species which are most 


important in the trapping economy are beaver, muskrat, 


lynx, martin, and mink. They are important fur species 


| in terms of the numbers, and the amounts trapped. 


Other human utilization of 
Mammals include,in the north, includes sports hunting, 
primarily in the Southern Yukon animals are hunted. 
Dall sheepare particularly prized, and the porcupine 
caribou herd is now exposed to sports hunting by 
the advent of the Dempster Highway through portions 
of their winter range, and this is a case where a 
monitoring of the harvest, the utilization of its 


population is important inasmuch as that population 
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has been exposed to a new force,in this case the Demp- 
ster Highway, so thatwhile sores hunting by southern- 
ers is not generally important in the Mackenzie Valley 
per se, or in the Northern Yukon and the toe | 
southern areas of the Yukon, it 18) ahbor FARE industry, 
it generates a lot of guiding revenue and so on. 
ABsthetically, mammals are | 
utizized aesthetically, very hard to define how one 
would feel about a large group of caribou or how one | 
might respond to a little mouse; but the aesthetic 
importance has increased, I believe, over the years an 
will continue to increase, so this is another way in 
which mammals can be utilized by humans. 

The levels of utilization and 
the potential for utilization vary. Just very generally 
I would say that in the immediate areas of communities | 
there is probably some likelihood that moose are over- | 
utilized. Where they're accessible, moose are pretty 
good eating and it may well be that moose are over- 
utilized in the immediate vicinity of some communities 
I think that the Dall sheep population on Mount 
Goodenough is probably at the maximum utilization leve 
that it can sustain by the present harvest that takes 
Place. Incidentally, sports hunting by southern huntexs 

is not allowed on that population. The porcupine 
caribou herd, I think, has a greater potential for 
utilization by hunting than is presently -~ than the 
take which exists at the present time. However, it' 


something that has to be carefully monitored in terms 


a OR = a Se Oe a eae ae ere 


of the productivity of that population. 
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For example, Old Crow, I 
think, will take five to 700 caribou a year; 300 or 
400 from Aklavik, a Eauoie of hundred from McPherson 
and so on through the north; but then we have the 
new ingredient of the hunting on winter range along 


the Dempster Highway that has to be looked at. 
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In terms of trapping potential, 
it would be my view that there is a much larger poten- 
tial for the harvest of mammals through trapping than 
is presently exploited. I don't -- I can't think of 
any situation vhere I would consider that there has 
been/excessive trapping effort that has harmed or 
depleted the population. I think there is a very great 
hinterland potential for trapping up and down the Mac- 
kenzie, in other words utilization levels are nowhere 
near the danger level. 

With that I want to get into 
my slides, so. if you'll turn the projector on. O.K., 
we're pei to show a sequence of the porcupine 
caribou herd starting with the staging for the spring 
migration, and here is about 1,200 caribou on a adn 
top)south of the Porcupine River on the Keele Range. | 
Interestingly enough, they often occupy these very 
very high elevations where you don't expect -- you 
would expect to find sheep but not caribou. But they 
do feed on the lichen at these higher elevations, and 
there is evidence that as a result of temperature 
inversions, the temperature is often much warmer at 
these higher elevations than on the valley floor. The 
valley floor to the left may not be utilized because 
of snow conditions or lower temperature. 


When the migration commences) 


movement towards the @lving ground in the spring. 


th's a very, very dramatic thing. It's directed 
Much of the Boreal Forest, the foret tundra is just | 


a maze of trails and caribou activity as the animals 
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1 stage up and prepare for their migration. | 
2 As they head northward, these | 
3 trails are aligned in a linear way with the direction 


of their movement, and you know, very readily are picke 
up from the air. Here is how they go attimes , in 
Single file through deep snow to save energy. This 


particular column, the columns can be several miles 


long, they're primarily in the inifial migration is 
primarily all pregnant cows, the cows on their way to 
calf. The bulls follow by some period of time. So 
what you're looking at here is cows and yearling 
animals in this long dramatic line heading north to- 
wards the calving grounds. 

‘ I mention ed something about | 
the adaptations. This gives you a very good picture of 
how rounded the caribou hooves are, they are rounded, 
they have dew claws, they are able to support the | 
weight of the animal over very varying types of 
terrain, including the very soft musket, bog and tundr 
that they traverse. There was a slide missed back 
there. Something happened to it. O.K. 

In the course of the migratio 
caribou Beeountes and overcome many, many obstacles, 
including swollen rivers after breakup. This is a smal 
group of cows that are swimming across the Porcupine 
River,in the course of their travel they climb high 
mountains, they cross rivers, and’ there is mortality 
that takes place amongst them because of the dangers 
that they encounter along the way., Till they reach 


primarily 
the calving ground, those areas/of the tussock meadows 


| 
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1 the cotton grass, the rolling benchland, the coastal | 
rs plain area of the north slope of the Yukon and Alaska, 

3 at which time the animals tend to spread out, they ee 
4 their calves. There is a cow anu a calf on the edge | 
° of the Jago River in Alaska. | 
6 Here is a view once again from 
{ Alaska with the Jago River in the foreground, which is 
8 just about the westernmost point of the concentrated 

9 calving, looking south towards the Brooks Range, 

10 showing a typical terrain which is utilized by calving, 
a: on and adjacent to the coastal plains, with rolling 
12 foothills particularly important. 
13 As I described earlier, | 
14 following that period the very dense aggregations that | 
15* occur, the animals come together in dense aggregations ,| 
16 | post-calving. The bulls come into the calving herd. | 
17 The calves are mobile with their mothers, and this is 

| 


just prior to the onset of their summer movement. Once 
again the dense aggregations occur in July, and the 
summer movement pattern begins this clockwise pattern 
which I showed you on the overhead projector earlier. 
You can see the bulls, this is a mixed herd, cows, 
calves and bulls. They roam throughout the foothills 
and tundra, these large herds, sometimes compact, some- 
times strung out. There is a crossing, what is 
approximately 10,000 caribou, harren ground caribou 
on the Firth River, during the course of summer movement}. 
There they're crossing the braided Consett River in 
Alaska, also part of the Porcupine caribou herd. 


You can see from these 
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1 photographs, the great diversity of terrain that in the 
2 course of the year a caribou encounters, and here is | 
3 the penetration of the group into the Brooks Range, 
4 into the British Mountains. I think this is the British 
2 Mountains here,where during August the large paar: 
6 tend to disperse and the animals become sprinkled : 
| throughout the mountains, throughout the foothils and | 
8 throughout the coastal plains. This is a caribou 
9 fence north of Old Crow, right here, made out of wood 
10 from the very few trees that exist in this transition 
11 from the forest to the tundra, and it's got a wing on 
12 it here, and I believe that's -- youlnow, I believe 
13 that might be over 100 years old. You can see a very 
14 long spur of the fence vaguely coming down here. These 
tou . might stretch for miles, sometimes up to five miles. 
16 | In the course of survey, the intensity of surveys 
17 carried out on the porcupine caribou herds, some 30 
18 of these aboriginal fences have been located in 
19 Alaska and Canada, and when one plots their location 


on a map, and one plots the summer movements of 


coincide with these major movements. This is a piece 
of indirect evidence, for example, that there is this 
consistency in tfovements over quite a long period of 
time. All of these fences haven't been aged. The 
earliest -- the latest that one has been used is 
probably S0years ago, near Arctic Village in Alaska, 
but they may range back for over 300 years in age. 
Then of course, the forerunners of the present Old 


| 
| 
caribou, these fences are located where they will 
Crow people and those members of the Vantikuchin in 





| 















eli Aanicinis 3. 10's 
ed cant i : ithe 
Sw avn We ay i 


Ye 
Madsialt at el. Mae 


; uy Le 


eoakhok aunt oii A am re a th Jewo 
He tinacoe aed eet permease iced 
bie (2h ued at taorgeoree Lorn ond snortyuonds 


yOlited 6 mb ity ee beaeeed mits acortoarhte i! 
Boou! to die sbam ene supe LD BLO te ferom, epned {e. i 
thes ane eit ale ws tedye Ji i get we) ray ont eax . ee 





wet } 

no Ptiw a. 4p e's) Abe vheintio’ was ont tegaed ot pox tie a | 

| oveifed it. . wf ity ed aed ageless Bon ainda ' : 
vitew le see he ATs EO atnery ot! 190 act dept aedy . or 

gae!T diet cosh eiiee, ¢Oepee eines eal? t to Tuga wnat b 










ayoiVvtde ta vi Leet ae) Seer te qarna Ae 

| Ye singe >,ehis/? ods acl! meehiihiotein ead ne oi hedtaD 
| itt Badelil qin evlskl vee Lonig dyad wsedy to 
| Matt Aane | 1 cans eFC LG: Mity Ane em, ebniie Bat wree Lh 
| 26, eae gt Sapaaa tt ganky aie = one RO 
Eliw vod? agate ba dapwil aia <peney et 
soskgie ot afitt Prasat vk O10 
Sins ni oradli ised’ ofgpies ny “nonabeve 2 
$8 bolxeq: wed a tila | oth Sere 


oat .2oge near ae 


matin apes ‘oe try) Rath ley / atin, acl ddogonae dsty tm A | 













ALLWEST REPORTING L-TD. 


| 
i ea ape aici a R.D. Jakinchuk | 
In Chief | 
3 Arctic Village were the constructors of these fences. 
2 This is the way they secured caribou during the period 
3 of the summer movements. Caribou are gradually funnelied 


into the trap, at which time they were either bludgeoned 
Or speared or shot, not with guns but with arrows. 
that's an interesting feature of the historical use of 
Caribou, and as I say, a large number ofthese artifax 


have been discovered throughout the summerrange of the 


o | 

| 

| 

| 
Porcupine herd, and as a matter of fact this has been 
written up as a separate entity. 

When I talk about microtine 
rodents, it's a good idea to give you a look at one. 
This is a yellow-cheeked bole in the vicinity of Chick | 
Lake, and on the east side of the Mackenzie River. | 
‘That's what a bole looks like, it's about eight inches | 

long. They're quite large. When we speak of a group of 
mice and microtines, these are the ones that are at the| 
base of the food chain. There is a paste at a 40 once 
again similar location. They're the type of things you 
don't see unless you go out to trap them, but they're 
there and they're important. There's a weasel, this 
photograph is a weasel in its summer colors, an ermine 
is aother word for it. In the summer they're both brown 
and white, not the pure white. They are one of the 
species that are widespread, they are found right from 
Southern Canada right up to the tundra area. Here is 
a martin. Unfortunately I could not secure a photograph 
of a martin in its natural habitat. This one is coming 


out from under a tent at a study area, and actually 


that's the head’of a martin, it's not the whole martin. | 


| 
3 
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1 But also called the pine martin, they are probably the 
2 most widespread and important upland fur-bearer in the | 
3 Mackenzie Valley, and they are harvested, they are | 
4 trapped, they are pursued quite regularly by trappers 
3 and form an important part of the catch, probably not 
6 as important as the times when ladies used to wear them 
7 aS wraps around their necks. That what happened to a 
8 lot of martin in the '30's and '40's. 
9 Arctic ground squirrel, 
10 Larry Bliss has already shown you a picture of one of 
Lt these. I haven't discussed it specifically, but they 
12 are very, pursued quite vigorously by grizzly bear. 
13 They go into a very deep state of hibernation during 
14 the winter, and are distributed where there are well- 
15 . drained ice-free permafrost, or ice-free soils. This | 
16 | 


is a stray muskox and it came over from a transplanted | 
group in Alaska into the Firth River country, and he 
wandered away from this group of about 30 or 40 

animals that had been transplanted and worked his way 


into the Northern Yukon. 


| 
| 
| 
This is a wolverine. ONce 
again, a species that is not commonly seen, that is ve 


difficult to define a habitat for, they are widdy 
distributed and never found in high numbers. 

Dall sheep on their late -- 
this is late winter or early spring, whichever you want 
to term it, and two Dall sheep rams. There are Dall 
sheep on summer range bedded down. There's something 
wrong there. When I discussed habitat components earlie 


I made reference to escape terrain. You see, here is 
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a good example of escape terrain. It's extremely | 


ae that ; 
precipitous, where / animal can find a number of 





opportunities and is very well adapted to ascaping from 
predators, so that's a habitat component that has | 
nothing to do with vegetation, it has to do with the | 
topography. | 

I mentioned specifically the | 
Mount Goodenough sheep population. It is very difficult 


ey : | 
to see, this is just a small group of seven rams there. 








What is interesting are the feeding craters up on this 
plateau. This is taken in late winter, actually taken 
in March. You see evidence of where the sheep were 
pawing through the snow for forage, and their inter- 


connected trail. Subsequent studies of this population | 





has shown that even during the wintertime they are 
found at these high elevations, at these exposed 
elevations, and the reasons become apparent. They 

are blown free of snow by the wind, where snow tends 
to drift in the valley, and one very interesting fact 
is one measurement was made, a temperature <a eimai | 


was made, I think in February of '73, where there was 





a 40-degree difference in temperature between the 

top of the ridge,as a result of a temperature inversio 
and 2,000 feet below in the valley. So here is another | 
reason why the sheep are found right on the top rather 
than down into the timbered area. 

Moose, 1 indicated the wide range 

of habitat they occupy, here is a bull moose on a 

lake in the Old Crow Flats. Once aain, typically 


utilizing an wmuatic habitat during the summer period 
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where there is aquatic vegetation. There are virtually 


no moose on the flats themselves in the wintertime 


because primarily of snow factors, but they are found 


around the edge so there is seasonal movement to and 
from the Old Crow Flats. 

Here is two bull moose near | 
the Firth River, right out on the tundra, and for those | 


people who might be from Ontario who associate moose 





with Ontario forest conditions, it's a remarkable 
- place to see a species such as the moose. | 
Here is an examplethat’- I | 
think very vividly portrays the association between 
moose and their habitat during the wintertime. Now 
I had to go to an Alaskan example for this elses ae 
This is part of a concentration of 22 moose, adjacent | 
to the Amituryouak River, and here you see the willow | 


prot:ruding above the snow, and here is where the moose 


are, and there is where they can't survive. 
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Z 
There is an Arctic Fox in 

: summer pellage. fhe one in the spring just before it 

- has changed, but not a very good photograph of a_e fox. 

; I mentioned the denning areas | 

: being very important. Well, they are -- only fairly 

: finegrained soils, well drained soils are suitable | 

A for denning and that is where they occur on braided | 

: rivers, in dune areas, on pingos and in some cases 

: frost heaves and so on. NOt too gravelly, silty 

a2 sandy soils are utilized for denning , where they are 
or sufficiently frost free that burrows can be established 
“ag And here is,in the middle ‘of a braided river delta, 
‘1 is an Arctic Fox den and it stand sout very, very much.| 
‘i The reason it does is the prey of the fox, the remains 
ig of the animals it brings in,its~own excrement provides 
nutrient to that area and the -- such areas are so | 
i poor in nutrients they respond dramatically just from | 





the organic material associated with a den and 
you can see it stands out like a sore thumb. 

When I mentioned the resil- 
iance of the Arctic Fox, this is a vixen that has 
utilized a pile of lumber near a cavic river on the 
north slope of Alaska. It is a den site. Now. that 
says two things to me. It says one, that den sites ar 
pretty hard to come by and secondlv that the fox 
is capable of making use of its opportunity. That 
particular pile of lumber eeecnced the wealth of six 
arctic fox in the summer of '72. 

Here is a close up view 


of a den showing the relative luxuriance of the 
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vegetation associated with it. This is of course 


how you find them. The luxuriant vegetation as oppose 


to the surrounding areas. ONce again wherever you 
add nutriants to arctic soils they are capable of 
responding in the summer. 

These are two red fox. 
I use the term red fox pups, but the term cross fox 
comes from a colour phase of the red fox and here you 
see one biack one, one the typical red -- this is 
a cross fox. They come within the same litter, 
they are just colour phases and when I alluded 
earlier to interspecific competition, a very clear 
case of that is the expansion of red fox into white 
fox territory. 

For example, there are 
red fox occupying arctic fox dens on Herschel Island 
and they appear, you know, they are competing for 
the same living space with the white fox and they 
appear as if they might be successful in pushing them 
out. Here is one of the factors that works to regulate 
and govern populations. Competition between species, 

This is a wolf den on a well 
drained hillside, a close up view of one of the 
entrances. There is a barren ground grizzly bear -- 
a formidable looking creature. A lot of them during 
the summer time tend to be very light in colour. IN 
the spring they . occupy river drainages, those that 
are vegetated by willow. They utilize carrion from 
wolf kills. When they emerge from dens they -- 


then they disperse into moutain valleys and they 
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utilize rivers again to a high degree in the fall. 





Very capable of looking after themselves, but no match 
for a hunter's bullet. 
There is a Grizzly on the 


Old Crow Flats -- once again an entirely different 


type of habitat, shortly after emergence with a 
caribou kill, feeding on a caribou kill. Whether 
he killed it himself or it was originally 
killed by wolves, I do not know. 

Here is a beard@n right 
at the base of this rock bluff. Youcan see the 
tracks that the bear has made shortly after emerging 
from the den. This is a cave den and in the studies 
that have been carried out, interestingly enough most 
of the dens for the Grizzly have been found at about the 


| 
3500 foot elevation, ‘just about where the shrubs 


cease to grow. | 

Here is a vyig,yfrom inside 
a bear @n looking out. 

MR. GENEST: What happened 
to the photographer? 

A This is something 
that you approach very carefully, this type of sit- 
uation. Because of the fact that the Grizzlies, 
after they emerge often hang around the area and 
then come back for a period of several days 
before they start to disperse. You can just see the 
fact that some plant material has been pulled in to 
line this den and some of the cave dens, the rock 


cave dens, particularly in Alaska, where we found 





























[yet oft th sessed 


Aovew ad £40 > aavi Lowest 


ais no piRe Tee Bey Prey rarer * * re 
) inexe2? yloarsite (cs <bean BORG arnt’ wot T 
ie | 22sec ene sate ¥lLownle yet to. aed 
itis *» ol ealbeed |, FIRM wodixso 


t Leute! loka peltia ‘at 


a 


- ; 5% ae sey Low a | hotrext 
; | 
Puy , 
. a 
5 r sins io anec end Ja - 
| os hes ; s.* 7 € nh ef wet sig tats evpats = 
+4 r" on 19 6 gk G2HT: , aed sit moat 
thon pide Loni ae ‘.~vo hetYyeo meso even sed 
Bo : - 
a!) su00 oe * six® otf =D) ansed edz to 
Oy] ‘ut | | iOLtewaiia sot oo2e 


. ete on S8s8O5 


tho eeidool atiused 6 


; | ; - , 
. biter ot aaa ens ot 
| 


+ aide, ylickes 2 at i 
timezan eA a> soak ot to oninagen a : 
Ona sats. ot9 Laveta une os20 were yer i wad 

wap taveven to Bolsa: + a0 






oa ME fl 


haf) af me ai 
pina glia 


Pit ee 


ALLWEST REPORTING LTD. a 1095 
BURNABY 2, B.C. R.D. Jakinchuk | 


In Chief 


1 most of them, have been well lined with vegetative 
2 matter and appear to be utilized over a long period 


3 of time. So that is the bear's view when he 





emerges in the spring time. 

The mixed wood forest is 
basically throughout .North America the habitat of | 
the Black Bear and this is just in the Norman Wells 


area and there is a sow and two cubs in the 


typical habitat situation. The Mackenzie River is 





in the background. 

These -- I am getting 
into a series of habitat shots now, showing the 
different habitat types and terrains that are 
utilized by mammals. For example, the caribou are on 


‘ polygomal terrain here. THis is taken during the 





time of their summer movement. 

Here is a view from 
the Old Crow Flats looking towards King Edward 
Mountain, part of the Old Crow Range and there are 
several bear dens in those mountains. 

A view of the Mackenzie Rive 
Dr. Bliss had a very good description of the eco- 
system of the Mackenzie Delta. ONce again it isa 
mozaic. It is diverse. It is a good area for muskrats 


but it does not support to a very high population 





level of other mammals. But one must remember 


27 that the Delta is an aea that is really subject to | 
! 

28 a lot of flux and change. Icing,break up, flooding 

29 and so on,which intends to inhibit such species as 


30 moose for example which could make very good use 
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; of the abundant willows and alder in the delta. 
: This is looking to the west 
3 across the delta to the Richardson Mountains and 
' when I Mee etcaies the Mount Goodenough Dall sheep | 
population, that -- this is it looking towards 
, the general area in which they occur, along the 
' west side of the delta. 
a This is a barrier beach on 
2 teh Beaufort Sea. I threw this in to show 
9 you the type of area that ARctic Fox might forage in 
Pe for either birds' eggs or carrion. They do utilize 
tf these banier beaches during the summer period. 
a | This is a very large area 
re of tussocks, cotton grass tussocks, during the period | 
an of the August dispersal. Now it may be difficult | 
ad to see, but you can see caribou sprinkled here and | 
°| there and when I méntvahed this dispersal and showed 
| these other maps, this is characteristic of the 
ie August period, they spread out. They feed and put 
“7 on weight remarkably on the lush vegetation of the 
ae tundra and the uplands and this is taken in the 
te northern Yukon during August and is either coastal- 
FP plain or the next thing to it. 
Ps Here are the -- this is 
‘a looking south -- Richardson Mountains, basically 
Pe the foothills of the Richardson Mountains, looking 
af south and once again these areas of well drained 
ad tundra are utilized during the summer and during the-- 
2D 


particularly the August dispersal -- that 


typifies the type of place one might find caribou during 


pee 
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this period. 

Here is once again a duplica- 
tion of what Dr. Bliss had, but it is the cotton 
grass tussock area. This is pretty well typical of 
where caribou calve -- this type of terrain. 

The cows -- when they arrive at the calving grounds 
make very high use of the unopened buds of the 
cotton grass. It must have a very high nutrient 
value, because they graze extensively on those 
buds and the distribution of cotton grass tussocks 
may be one of the reasons why caribou calve where 
they do. 

Here is a view of the Old 
Crow Flats showing some of the wind oriented lakes. 
Many of the lake shores are flat,as a result of 
wind action and this great extensive mosaic of 
lakes and spruce forest in between and so on -- 
area that the caribou move through during their 
summer movements, the moose utilize during the summer- 
time,a great area for muskrat and not so great for 
beaver. 

Typical winter range of 
caribou, the open black spruce, tundra, you will 
notice how the snow is all disturbed -- that is 
where caribou have gone through and fed and cratered. 
You can follow these disturbances 
in the snow and as a consequence delineate winter 
ranges but that is a typical view of the type of 

habitat they occupy during the winter period. ONe 


of the reasons they do it is because the snow is 
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1 | 
generally soft and they can paw through it or hoof | 
2 | 
through it in an area such as this,as opposed to 
3 
wide open areas where the snow becomes crusted and 
4 
here is how they -- this is a feeding crater and 
5 
they utilize their hooves to remove the snow and 
6 
| feed on the underlying, whether it be sedge or 
7 || 
| lichen -- underlying vegetation. 
_8 
I mentioned the importante 
9 
or riparian areas in providing diversity and habi- 
10 
: tats for quite a wide array. of mammal species. 
11 
This is Lord Creek which drains into the Porcupine 
£2 
River, taken in the fall to show you the 
3 
| diversity -- the deciduous component and the 
14 | 
| well- treed meanders of this river, of this riverine | 
15 | 
ih area that is a pretty important habitat, not only | 
20 © 
for the smaller mammals and the furbearing mammals, | 
17 | 
but for moose. 
13 
| 
19 | 
| 
20 
| 
21 
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In Chief 
1 p You can see the contrast 
2] - provided the surrounding terrain. Snow depth. 
A This once again is in the Mackenzie Valley, and a a 
poor winter habitat actually. A moose has gone through 
? about four feet of snow here, and has to plough its | 
| way. You can see that that's a pretty substantial snow | 
fn, y! depth, getting pretty well to the critical level. There 
8. is nothing ror a moose in this kind of habitat in the 
winter. You don't see a zig-zag pattern of tracks, he's 
o “moving through. 
ei Here in the vicinity of Holmes 
: cm) Creek adjacent to the river where the moose tend to 
as come down ats the winter there's a great deal more | 
zy activity, once again associated with the Triparian | 
a ‘area. A view of the valley itself, as I say quite | 
m1 homogeneous, gently rolling benchland, more Niner ett oue 
mal topography on either side. There is a fen, sometimes 
8) these areas are used by woodland caribou in the summer- 
mi time. Here is an example of the diversity that -— of 
ott “habitat that's provided by a lake. Instead of a homo- | 
oe geneous expanse of forest, the fact that the forest 
22 canopy has been opened by the water has resulted in a 
“41 large number of plant communities in proximity. It's 
24 


Giversity, and as a consequence it supports a larger 


variety and number of mammals than the more py eee 


You can see here birch, there are alder and willow | 
son the periphery, sedges on the edge, gradually blending 
into the black spruce forest. So once again areas of 


diversity provide best or very important habitat. 


Here is another view of this 


¢ 
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mosaic, this complex of vegetation which forms the 





habitat of tl Mackenzie Valley, a component of birch 
in with the spruce. There's a close view right 
adjacent to the banks of the Mackenzie River, showing 
a lot of -- I guess it must be birch -- deciduous | 
growth anyway, that can be utilized by moose as browse. 

Going to human utilization, this 
photograph was taken several years/By a friend of mit ive | 
it’s a moose that was taken near the Ramparts area. 
Good moose steaks are good for you. 

This is a muskrat hunting 
basically camp on the Old Crow Flats. Some caribou were 
taken during the spring migration, and they are being 


clried on that framework for future use. 


Here is one shot of a beaver 





taken on the Old Crow Flats in the vicinity of that 
same camp. The chap on the right is Jerome Thomas, and : 
that's Mary Cassie of the Village of Old Crow. | 
Here is a nice looking series 
OF muskrat pelts that resulted from the late winter and 
spring trapping period. They have been skinned, they 


are turned inside out, put on stretchers and dried and 


fleshed, put together in bunches like this and their 





next destination is the fur auction. 
With that I will close my 
presentation. Thank you. 


THE COMMISSIONER: Thank you, 





Dr. Jakinchuk. You were most lucid and interesting 


and helpful. 
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SHUNT ‘, is . ; 

a 7 7 y obs ¥ 
2 ini _ 7 
i } i. ae 
Guts ant vers : a i eh inti 
| ‘es 
“sake Fu diese ike # % 
- y . j “ ate): joi i. ys 7 


Fee | she ry a bixes Moh! : a inh 30 wig ext t ‘ee ¢ } 
yee gl ai os ame i < se : Dé 


w ‘ ‘ + 
= ‘ ,* » ‘| : wip =) ‘eult 4 (puso fever 































t d 
ays 
j ; i a) ae Ol _ 
, tiie pee, & cl OMA iy 
oni . a T ated “aw aereoredg - rin 8 
na | | | A 
: ’ 


ay + ane eds eee 


; Pr fre oe | pony a o 


| 


we 


ne yes hhnesaed — 





a 
i>. 
id 7 a» ted aH 
a, real pitt ; 1 " eiaeha ty Ma 


ko elaeed yin o'tady \ as) 


aT oe FT; 
ev Jers enleq /etAdnue nn io 


bs 


= 


Ling Shaye ts magn 





ee sivhnnt haurmiens aa 7 

—s > ile? a2 wecteped sug sbarinat’ |): UF 

p inh he) td agianted mane \t } 
; tire wee | | in. 
ay a Hevea NGA 

sre tue! y WD War : aa 


oF tea aul a 

















oF 


; a 


ALLWEST REPORTING L.TD. Ou: 
BURNABY 2, B.C. 











THE COMMISSIONER: Mr. Scott? 

MR. SCOTT: Mr. Commissioner, 
could we adjourn now? For what period of time would 
you like to adjourn? I think this afternoon we will 
only be hearing one overview witness. 

THE COMMISSIONER: 2:15. 

MR. SCOTT: Until 2:15, sir. 


(PROCEEDINGS ADJOURNED TO 2:15 P.M.) 
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: MR. SCOTT: Mr. Commissioner, 


a number of the expert witnesses we have been calling 


in the overview have expressed their concern to me 


| 
| 
| 
__ (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
| 
| 
about the requirement that they take an oath, and they | 
have logically and sensibly advanced the proposition | 
that because so much of their evidence is in the nature 
of opinion evidence based on their studies, or their 
examinations, that the oath seems inappropriate inso- 
far as'it requires them to tell the truth about which 
they can only speculate. It seems to me that there is 
a certain logical -- there's a certain logic in that 
observation, but we must ask them to bend to the | 
requirements of the quasi judicial proceedings, and 
I have explained to our expert witnesses what pheeerore 
is required of them is not that in response to the | 
oath they should tell the absolute truth in God's own | 
mind, but rather they should give their true opinion 
to the Commission and to that extent they are 
satisfied, I think. 


I would like next to call 


Professor John Livingston. 


JOHN A. LIVINGSTON, sworn: 
THE SECRETARY: Will you 
state your full name, please? 


A John Livingston. 


DIRECT EXAMINATION BY MR. SCOTT: 


Q Professor Livingston, 


» 


I understand that you are a graduate of the University 
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of Toronto. 
A That's correct. 
Q And that you are at 


present a professor in environmental studies at York 


University in Toronto. 


A Yes. 


Q And that you have been 


interested in environmental affairs for some substan- 


tial period of time. 
A 76s". 


Q Could you tell the 


Commission something of your work in environmental 


matters, and the particular expertise that you have 


developed in those years? 


A I've been working 


practical sense with birds for some 30 years, and I"ve 


an -a 


worked a lot in Africa and elsewhere in the EEODLCS , 


most particularly in the Galapagous Islands. Fo 


r the 


past six or seven years has been chiefly restricted to | 


the Canadian Arctic. 


Q And when you say it's 


been restricted to the Canadian Ar tic, do I under- 


stand that for the past six or seven years you h 


ave 


at least over several months of the years spent your 


time actually in the Arctic or sub-Arctic? 

A I have spent most 
summers in the field in the Arctic for the last 
dozen years. 

Q Yes, I see. Now I 


understand, doctor, that you have been retained 


of my 


half- 
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el past to do some work for Arctic Gas, or the company 
2 formed by Arctic Gas to do environmental work. 
a A yes; Up until 1974, 7ust 
4 about a year ago, I was the principal member, principal 
5 investigator for ornithology for the bird work that was 
6 done for Canadian Arctic Gas. 
7 Q I see, and could you 
8 tell us briefly just for the record what your work | 
9 for them involved? | 
10 A My personal work con- 
Li Sisted initially of course of research design in the 
12 identification of problems, and then the mounting of 
13 the rnesearch effort and data analysis and drawing 
14 conclusions and writing up the report. I spent a 
15] » great deal of time in the field, though. 

Q Yes, and I ‘take it, doctor, 


it won't be necessary unless there is a requirement 
later for some cross-examination, but I take it that 
you have participated in the traditional organizations 


) 


of bird men and written the required number sii 

A Yes, this is true. 

Q Well, as a fellow Toron- 
tonian, welcome again to the Arctic, and would you 
carry on? 

A Thank you very much. 

Mr. Commissioner, I have to | 
echo the comments of a couple of my colleagues about 
generalization to the extent that it's impossible to 
package, as it were, northern birds, and deliver them 


up in some kind of generalization with some degree of 
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1 confidence. In the area indicated on our map here 
2 we have literally scores upon scores of species of | 
3 birds, a wide variety of families. So it follows feck 
4 an extrapolation from one species or a group of species 
5 to another is a bit difficult, what I would say would 


be quite dicey, really. | 
Another difficulty that we 
always face in ornithology is that the birds are senee 
what less known to the public at large than the mammals 
and fishes. Everybody, I am sure, knows what a caribou | 
looks like. Everybody thinks he or she knows what a 
Arctic char looks like; but the world is full of 
people who haven't the faintest idea of what a 
Hudsonian dogwood is, or what a buff-breasted sandpiper 
is. That's simply something with which we have to live 
and we can't do anything about that. ) 
But the big problem with 
generalization on these northern creatures, even the 
most closely related ones, often have very profound, | 
very important differences in things like behawour and 
habitat requirements and life history and ecology | 


ganerally. For example, we have in the area four 





different species of breeding geese, and each is 
completely individual in the way that it operates its 
life cycle -- its migration routes, its nesting habitat| 


food habit, its moulting patterns, and all the rest 


of it. Each is very different from all three of the 





others, so usually it doesn't help us very much to 
talk about geese in general, because often as not you 


have to refer to individual species. 
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I But even within one species 

2 different age groups, for example, have different 

3 requirements, different times of the year, and even 

4 different populations andi fferent parts on the map 

5 may have different ways of doing things, during their 

6 | life cycle. Tidon'tsapologize. for ablathis,,.it's 

7 simply in the fundamental nature of things, when I 

8 talk about things you haven't heard about simply because 
9 I must. | 
10) I would also emphasize at this 
11 | point that no attempt will be made by me anyway to | 
2 categorize bird species in rank order of importance. 
ge | Some species are more numerous than others, but that's 
14 not a measure necessarily of the ecologic importance. 
15 _ Some are more conspicuous than others. Some more 
16) striking, some more interesting, some more appealing 
17 in the aesthetic sense than others are, but none of 


these are a measure of a species ecologic importance, 
and I say this now because students are forever ae S| 
me to list the important species in some eco-system | 
or other, and I steadfastly refuse to do that because | 
it's impossible to arrive at that kind of a judgment | 
in the ecologic sense. | 
Now as we go along I'll try 
to make reference to the level of existing knowledge 
where it's appropriate or it seems useful to do that. 


I want to review briefly what northern birds are all 


about, some of their characteristics they have in 





common. As everybody else has and will point out, 


when you go from south to north, say from equitorial | 
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to Arctic regions, you get a progressive reduction in 
the number of species there, including birds. In the 
north, too, distributions tend to get patchy. We have 
optimum habitat conditions, such as you've seen in some| 
of the-slides. You're going to have what I would call | 
oases of birds, and these are surrounded by generally 
very wide stretches of virtually empty landscape, at | 
least superficially empty. But in these oases you get 
usually a small number of species tending to predominate 


in terms of numbers, and also of course we have colonies, 


especially out at sea. Colonies are traditional sites. 





We have highly social species that jam in together and 
_ nest together in enormous concentrations. Things lke 
snow geese siardene of the - auks and other sea birds 
like that. 
But species that are not 
colonial -- and most bird species are not colonial -- 
‘these tend to be more or less loosely scattered through 


‘the available habitat, the peculiar habitat of their 





species, and so their density in a given place at a 


given time depends entirely on the availability of as 
habitat, and the richness or thinness of that habitat | 
in terms of ‘SUpportive capactty. Then some birds are 
more territorial than others, and that means that some | 
birds demand and defend bigger chunks of territory | 
against their own kind than others do, and some are | 
more vulnerable to attacks by predators than others 


are, and some need -- there may be a limited number of | 
sites of the right kind to protect these birds within | 
| 


a given area. All these things cut down on the 
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1 density of breeding birds)so you can see the attempt 
2 at generalization breaks down rather rapidly. Just 

3 to give you a perspective on the thing, in Canada we 

4 have something slightly in excess of 520 bird species. 
5 Of these, only about 75, plus or minus a couple, about 
6 | 75 regularly occur north of tree-line in the Arctic 

7 proper. If you go down southward through the Shas ae ne) 
8 region, through the forest tundra into the Boreal Forest, 
9 the numbers increase, of course, quite rapidly until | 
10 when you get down to the southern parts of the country | 


you have a maximum diversity in terms of bird species. 
Now in the Arctic proper again 
north of the trees, about three-quarters of the species 
we have are circum-polar. By that I mean that they 
occur also in EuraSia, as well as Canada and Alaska. 
Among these are all of the loons that we have there, 
a couple of the greeves, some of the geese, many of the 
ducks, most hawks, grouse, most shorebirds, gulls, | 
yagers, hawks and a couple of owls. Of the remaining 
quarter of the Arctic species, there are either very 
Similar sort of replacements, as we call them, or 
opposite numbers of very similar things that occur 


again. in the Old World. Most of them are. 





Now if you go down south 
through the delta, down the valley and into the Boreal 
Forest .eventuallyand finally the aspen parkland way beldw 
in the prairies, you begin to lose these 61d World | 
affinities and find it virtually lost altogether. 


The southernmost parts of the region, if you get 


| 
| 
| 
down into Alberta, the birds species are almost entirely 
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American. Also up in the Arctic proper north of the 
trees about 45% of the breeding species belong to one 
single order, which is a taxon, an assemblage of families 
of shorebirds -- gulls, terns, auks and thins like that, 
45% of them. Next in importance of the number of 
Species, 23% of the birds of the north are waterfowl aid 
Swan, geese, ducks, and there are the loons, four of 
them as I have mentioned, miscellaneous others, to the 
point that three-quarters of the birds of the true 
Arctic are water-oriented, are water birds of one kind 
and another. 

Now as I say, they're not 
distributed evenly over the landscape, especially up 
in the north. As I said, it's patchy, it's quilt-like 
really. Much of the high Arctic archepelago is vir- 
tually desert, so far as birds go. They concentrate 
where there is a dependable supply of food,one way or 
the other, and that means vegetation to produce the 
things they need for the summer, and others live in 
these colonies that I've described. So except for 
sea birds, vegetation is the key. 

Of course it follows that | 
Since most of the north, the far north, is virtually 
empty of birds, those places where birds do occur end 
up being of critical importance. But ganerally suoawane 
the banks of streams and the edges of lakes and 
ponds and the edges of the polygons you saw in the 
pictures, and the wet tundra, tend to produce more 
birds, both in terms of numbers of species and numbers 


of individuals, than most other habitat type do, and 
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that's not to say that there aren't birds specifically 
tied to dry tundra and other things because they are, 
but generally speaking, in terms of absolute numbers, 
the wetter’ *is,the more attraction there is in terms 


OLAbDirds* 
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Now, in all ecosystems 
the greatest variety of animal species tends to 
occur at thea@lges of habitats. This has been | 
alluded to earlier today. Places where two habitat 
types abut or join or merge or mingle or whatever | 
youwant to say because there you Wave the best of 
two worlds, so this is quite important. An ecologist | 
calls this phenomena the "edge" effect and every 
experienced bird watcher knows that the action is 


at the interfacing, ~he goes to the interfacing 





between two habitats. 


Now, one of the best examples 
of that is the forest tundra ecotone itself which 
is not really a treeline. As you know, it is a 
zone of many couple of “hundred miles thick where | 
spruce and nara meet, mingle, 

gEgere | 

THE CHAYRMAN: Excuse me, | 
what was that word you used? Eco -- 

A Ecotone. T.O.N.E. 
a am SOrry’r.or~ the’ jargon, Siris BeEPissjust one*of 
the words. It means the interface between two 
systems. 

Now, this treeline area 
or spruce tundra area is kind of a zone of tension, 
or I like to think about it-that way, sort of pushing 
and pulling. You have the tundra and the spruces 
fighting, as it were, for the zone, retreating some 


years, advarcing other years. That tension seems 





to produce positive resits in terms of the variety 
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of species that live there. 

Also, these ecotones, 
these overlapping edges betwean habitat types 
tend -to have their own special species that are 
tied directly to that kind of habitat and do not 
occur in either of the larger areas on either 
side. So you have got this tree line or forest 
tundra zone being richer in species than either of 

either 

the ones on / side of it and just as ponds and 
lakes produce that kind of an edge effect around 
their edges, all around the tundra, in. the boreal 
forest down pane you will find the same effect all 
around the edges of whre it has been burnt at some 
point or the margins of lakes and marshes and the 
like of that. 

Now, these places are fours 
mae productive in terms of species than the more 
homogenious areas, forest that surrounds them. 

But of all the edge effects 
inthe world known to ecologists, none is so producti 
as the edge of the ocean. Most especially where you 
have estuaries, deltas and things like that. I will 
have more to say about that in a bit. For the 
moment I just note the critical importance in terms 
of bird support systems, of wet coastal tundra and th 
aquatic systems along side them. 

So with increasing latitude 
you get decreasing numbers of species. That is the 
first thing. Now that does not necessarily mean 


that there has to be as an immediate result of that 
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a greater number of individuals of those fewer 
species. Iknow that you hear this a lot, but I do 
not think this is necessarily so. The abundance 

of birds, you see, depends entirely on their support 
system and the productivity of the habitat, the 
individual site in question. It is very important 
to remember that most ecologic pronouncments are 


site specific in situations specifc. It is not 


susceptible to extrapolation from one site to another 
“even though they may look very similar, and so 


the Arctic, just because it has fewer species than 


the boreal forest below, does not of necessity have 
more individuals of those fewer species. ON the 
contrary, I think that is debateble. Because the 
birds happen to concentrate in places where habitat 
eaters are right, you can get the impression of 


great numbers of birds and then you immediately 


' extrapolate to the gigantic area of the Arctic as 


a whole and you come up with an overwhelming number 
of birds and of course, that is -- simply is not 
so. 

It is like the little man 
from Mars that seems to be coming down to a place 
ealled Aransus Pass on the gulf coast of Texas some 
time between November and April and he gets out of 
his machine and he sees 40 or 50 whooping cranes 
standing around and he says,"My lord! This planet 
must be covered with whooping cranes and of course 
that is all there are".That is an exaggerated 


example of the kind of thing that we tend to do if 
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we do not understand the very precise and situation 


specifc distributions of these creatures. 

So having in mind the limited 
avail- 
fability of optimum habitat much less, you know, 


even minimum habitat, but having in mind the enormous 


areas of unsuitable habitat conditons, you might 
conclude that population: levels are not in fact all 
that impressive and I do not believe they are by 
comparison withjareas farther south. A good example 


of that, I guess would be the Whistling Swans in the 


| 
| 
| 
| 
| 
Mackenzie Delta. There are severalthousands of | 
them. Six or seven thousand any way, I guess, in : 
the Delta and flying over, you get the impression | 
of an awful lot of swans. But even there they | 
are concentrated to some extent in optimum habitat 
and the important thing is that there are few if | 
any whistling Swans anywhere else in the region | 
under inquiry here. Only very few places ah suitable | 
for them and most of them happen to be in the Mackenziq 
Delta. | 
so I think that it should be 
said that despite what we read in the popular press 
sometimes, ecologists are just as leery of generali- 
zations as any other scientists are and ecology does . 
not in fact cast up as many generalizations as a mater 
glance at the popular literature might suggest. 


But there are a few basic tenets: and one of those 


is that in an ecosystem in general the stability of 





the system appears to depend upon the multiplicity 


CL Les component parts. The more vaiety, the more 
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diversity a system has, the more moving parts it 


has, the more stable it is, the more resistant it 
is to perturbation. 
The more components an 


ecosystem has, the more resilient it is, the faster 


it can recover from damage of one kind or another-- 
natural damage I mean. 

Now, this certainly appears to 
hold true ie the north temperate zone where most | 
of us live. It certainly appears to hold true in 
the great hardwood region of the eastern part of the 
continent. It does, the hardwood region is 


diverse and it is extremely resilient and 


recovers extraordinarily rapidly -- fire, insect 





infestations, or flooding or whatever, and this is 
a point where I remember to remind students that | 
coincidentally enough virtually all ecological 

theory originated guess where ? In the north tem- 


perde zone because that is where the ecologists 





live. But that rule does not in fact hold true 
in two of the most diverse -- the two most divers 
ecosystems on earth which are coral reefs and 
tropical rain forests and I am not going to go on 
about them. 

The point is that .coral 
reefs and tropical forests are quite the most 


extraordinary diverse systems that there are any- 


sense of resilience to disturbance. Disturbed, they 


both collapse right in front of your eyes. They are 





| 
| 
where and those are extraodinarily unstable in the 
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both extremely slow to get repaired and to recover, 
and so the conventional wisdom about diversity and 


stability does not hold in the tropics. 


And neither I am beginning 
to suspect does it hold in the Arctic. At least not 
in the sense that the Artic is fragile as they keep 


Saying simply because it does not have as many 


species as tropical zones do. The north is patently 


unpredictable, let's say, but I think that that 


unpredicability is related more closely to fluctuating 


populations than it is to the absolute numbers 

of species present. I think that this is going to 
be fairly important as we develop ecologic theory in 
the north in the future. And I say the north is 
patently unstable and unpredictable I * take 

into account these vident fluctuations that 

you get that are well known in the populations of 
so many animals species ‘will come back to-that. It 
has already been mentioned earlier. I do not think 
that instability is necessarily the result of the 
small] number of species, I think that the ecologic 
sensitivity of the north is a function of the level 
of population of species at a given point in 
time. 

At the moment one happens 
to be looking at them or measuring them -- whether 
mammals or birds, different species happen to be on 
the upswing or the down turn or whatever on the 


skids in(jtheir cycles at that particular time. 


As I emphasize again, ecology is situation specific. 
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The system may be fairly stable, temporarily stable 
one place at one time and decidedly unstable at the 
Same place or another place some other time. | 
So in general as you move north, 
Species diversity goes down. Populations probably | 
also go down because of habitat constraints and 
stability in the System if there is such a thing 


as stability, is probably exceedingsly variable both 


in space and in time, and again, I emphasize this 





varies atording to the individual Species and its 
current population situation, and I cannot 
generalize beyond that. 


Now, I want to Say something 





about some of thie dominant species that are in the 


north, leaving aside for the minute the part south 


of 60. We have here two major life zones, so-called 
biomes, the Arctic tundra and the northern boreal 
forest and inbetween we have a third which deserves 
full. recognition and full rank, I think in this 
sense, and that of course is the spruce tundra system, 
The ecotone to which I referred earlier that has its 
Own, species. 

Very broadly speaking -- 
youlnown the boreal forest, the spruce woods of which 


you heard this morning, that is small birdoountry. 





That is a terrible generalization, but it is filled 

with small bird Species. Little dicky birds as 

the ornithologists call them. | 
Now, the overwhelming number 


of} birds in thenorthern woodlands are as you would 
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expect are boreal, they are birds that live in trees: 

woodpeckers, flycatchers, swallows, wrens, thrushes, 
warblers, the whole lot of little birds. 

In habitats throughout there are larger things: 

loons and waterfowl and birds of prey and grouse, 

but in terms both of numbers of species and numbers 


of individuals, the northern woodlands, the boreal woods 


! 
| 


is characterized by small insectivorous birds. 
To begin, very broadly 
speaking, the Arctic is large bird country and this 


is a profound difference: loons, waterfowl, birds 





of prey, ptarmigan, gulls, things like that and 





parenthetically I should say that small birds tend 
to get along better with mankind than large birds do. 
It has been calculated that of the birds of the 
north, that is to say, north of the trees, a good 

60% of them, the bulk is at least as big as a pigeon. | 
Whereas down in ONtario only 30% of the birds are | 
that large and that large of bulk is an adapation 

to heat conservation, just the same as it is in 
mammals. Larger mammals have greater heat retaining, 
heat conserving bulk inside, in proportion to a 


body surface than smaller mammals do so they keep 





the heat in there longer and hold it better and this 
is why Mr. Jakinchuk tells us that the boles ard 

the lemmings and the things like that are somewhat 
larger up there than they are farther south and the | 


bird species bulk larger also. It helps to be bulkier 





if you are going to live in that sort of climate. 


Now, later I will come to 
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1 some -- I will give some indication of the breeding | 
2 birds to be expected in some of the different habitat | 
3 types of which reference has been made of already. | 
4 Birds, just like mammals, just like the caribou 
3 wandering all over the map of the Yukon through the 
6 seasons, birds may nest in one habitat and feed in | 
7 anoher one. For example, some of the big birds of 
8 prey will nest maybe quite a few miles away from | 
9 where they will go for hunting away from their nesting | 
10 site and this is known also in loons that nest on the 
ll tundra lakes, for example, will fly quite a long 
12 way out to fish in the sea, along the edge of the 
13 sea and fly back again continually all day long and | 
14 this, remember, being something that. one has to : 
15 study in terms of cost benefit energy trade offs in 
16 the course of the nesting season. The farther they | 
17 have to fly, the more problematic it becomes | 
18 Geese and ducks, all water 
19 fowl molt, loose their feathers. I am sure that you 
20 have all seen a crow or a hawk flying overhead with 
21 holes in its wings, it is molting, losing and re- 
22 placing its feathers. It does this symetrically 
23 and he can stay airbourne because he only does one 
24 or two at a time, but swans, geese and ducks, when Dey 
25 molt lose and replace their feathers, they lose all 
26 of their flight feathers at once and they are 
27 helpless until they replace them and can fly 
28 again, and this is an extremely demanding period in 
29 terms of energy and I will come back to that. 
30 


But they may go a long 


| apti 
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way -- in this particular context -- they go long 
distances to favourite moulting grounds that may lie 
quite some -- many, many miles, sometimes hundreds 
of miles away, sometimes close to a thouaand miles, 
there are some species that far go from where they 
nested. 

Scoters which are diving 
ducks that nest away down, say, if the Old Crow or 
some place like that will go all the way out to the 
shore of the Yukon to molt where they are free from 
disturbance during that period of about three and a 
half or four weeks, something like that. 

Swans that do not happen 
to be breeding yet will spend the whole summer 
season in a complex of channels in the Mackenzie 
Delta that they never nest in. So again you 
have got to consider a variety of habitats for 


each species. 
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But in the fall when they 
gather up in great flocks before migrating south, most 
of the birds tend to congregate obviously in places of 
maximum local productivity’ biological productivity, and. 
these areas that wouldn't have been able to support | 
them all earlier in the war because it had to get | 
delivered its productivity. These areas, of course, 
are critical, because of the dense concentrations of 
birds. The north slope, as Dr. Bliss.has already men- | 

ground | 
tioned, is an example of a fall gathering / like | 
that for snow geese that come from a long way away, but. 


no snow geese nest there. So we have to think in terms 


of the total cycle of the birds in order to make sense 





again, we're being quite specific. 


| 


So when we talk about habitant$ 


we have to define them in a variety of ways, according | 


to the different uses to which they are put by different 
: | 
‘kinds of birds at different times, and these seasonal 
requirements 
af are just as specific as the habitat require- 


: 
ments. are for nesting. In other words, a successful | 
hatch of birds does not mean. a successful return to | 
their wintering grounds, as lot of things happen 

in between. 

I mentioned migration. All 
animals have to make some knd of arrangement for winter 
in high altitudes. Terrestial ones have various 
strategies, they can hibernate like the ground squirrel) 
but no northern bird can do that. There are birds that 

hibernate, but not in the north. They can tough it out 


better 
like a muskox, a few birds do that, but/still of course 
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they can move out. | . 
Incidentally, migration is 
related not to the absolute temperature, it's really | 
got nothing to do with it, I think,it's related to the 
availability of food. A bird has plenty enough 
insulation in its feathers to hack any temperature 
whatever, because they do it; but the food has to be 
there in order to stoke the furnaces and so when they 
migrate they're moving to a dependable food supply, 
they're pot moving away from the absolute cold. 
Some of them feed as they 


{ 


move, others do concentrated feeding in one spot, then | 





move quite a long way, then they'll do concentrated 


feeding again: Some move on a wide front right clear 


across virtually hal a continent, and others tend to | 
be funnelled through quite narrow corridors, and these | 
are vaguely related to land forms and obviously water 
systems, things like that, corridors like that; or | 
one of those inexplicable things that we call tradition, 
We dont know what that means. : 

For obvious reasons the 
energy demands ina birds' system are intensified | 
during migration, just as they are moulting or at | 
some other times. Some of them fly a long way. I 
don't think I'll bore you with another recital about 
the Arctic tern that goes all the way to the southern 


oceans. We have breeding Sandpipers from the north 





Slope of the Yukon that spend the winter in Patagonia, 
of 
a long way away.Most /the waterfowl Stay in North | 


i 


America along the sea coast chiefly. Many of the song | 
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birds end up in South America. 

F This, as I say, is terribly 
demanding phsiologically. The drain on the birds' fat | 
reserves is heavy. Those species that don't feed while 
they're moving but have to stoke up and then use it 
and then stoke up again, have a problem, and in the 
north the most critical time is just before they go. 
I'm talking about right along the Arctic shore. In 
other words, there's only so much time after you fioiy| 
moulting to get airborne again. There's only so 
much time to take on so much fuel, and disturbance at 
that time could be a problem, and these consequences arp 
not subject to prediction yet. 


We have to remember that all 





these phenomenon are species specific. What applies | 
to white fronted geese or Canada geese does not apply | 


to snow geese. Now as they go along the birds are 


drawing on their fat reserves all the time, and this 
has gotten a lot of bird species into trouble, those 
that have concentrated toxic chemical residues in their 
fat, which is where these things lodge, they metabolize 
them out of the fat and become poisoned. That's an | 
additional strees that a number of migrating birds ees 
subjected to. A lot of birds use weather fronts in 
migration, and ride the edge of a front if it's going 
in the right direction for that time of year, and that 
helps a lot in getting a handle on what they're doing. 


But again I emphasize the 





Short and the unpredidable northern season. This is the 


problem, and the very fine timing. Reference has aiesen 
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been made to timing that's required of birds as a 
result that is required of all animals. They have 
to get in the north, you see, not too early to find 
themselves shut off from the food by the ice that 
hasn't melted yet, but they can't stay -- they can't 
afford to get there so late that they lose part of 
that precious nesting season of six weeks or whatever 


it turns out to be. They have to stay there as long 





as they can, fuelling up before the cold weather comes, 
then often it comes before they're prepared to go, and 
we call that a poor year. So timing is probably the 
most important element in the annual cycles of all 
of North America. 

Some species spend the winter 


right out in the open sea. The ospreys do that, and | 





the jaegers that live with them through the year. Jay- 


fowl drift out, but they only need to go as far as the 


| 


ptarmigan go, which isn't all that far. When lemmings 
are scarce, the rough legged hawks and the snowy owls 
go all the way down the continent right into the 
Northern United Stdtes. These movements may become more 
or less rhythmic, I imagine because I don't believe in 
the four-year cycle any more than Ron Jakinchuk does; 
you know, it varies from place to place, but these 
movements may appear to become more or less rhythmic 
.according to the species and according to its prey. 

The migration re : 
THE COMMISSIONER: You said 
you didn't believe in the four-year cycle any more 


than -- 
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A Than Ron Jakinchuk, he 
said that he was very hesitant to -- that's what I 
“Meant to say. 
Q I thought you meant a 


| 
| 
| 
| 


species of bird there for a moment. 
A For birds I don't believe 

it. Anyway, this rhythmic movement back and forth, this 

semi-cyclic or alleged to be cyclic movement, isn't 


really migration because migration implies A to B and 


| 
| 
} 


back to A again on a regular yearly basis. We have 


other kinds: of seasonable movements on different sched- 


| 





ules. 
Now I want to review a little. 
bit of the life cycles of some of the major bird 
groups in the north, especially in the Arctic portion. . 
Most migratory,Il have said they can't arrive until 
spring breakup starts, and they can get at their food, 
but when the season does come they have to get out 
so quickly it's just a headlong rush almost to get 
nesting immediately. 
Now for all things there ate 
limitations to their proliferation obviously. We 
sere fully understand how these things work but we 


call them limiting factors for all organisms, there 





are limits and there are things in the environment 

which seem to be the enforcers of those limitations. 
species to 

There are many factors involved in these vary from/ 


species, I want to mention just a few of them. 


The best example, the easiest, 





I suppose is the success of a predatory animal -- a 
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hawk or an owl or a wolf -- is governed largely by 
the presence or absence of prey species. The lemming 
dictates whether the owl is going to be there. 

Nesting geese seem to be 
constrained mostly by things like the brief ice freeze 
period, occasionally they'll get shut out, there is 
a very short season, a bad storm in June, something 
like that, flooding and things of that kind, to some 
extent perturbation. Waterfowl movitingas I said, whén 
way Ave helpless and can't fly have to have seclusion 
from disturbance. 

Down in the Boreal zone below 
in the forest changes are more dramatic, fluctuations 
in insect populations or in the fruiting success of 
different kinds of trees can be an influence on bird 
success. 

Loons, we have four Species, 
all the four world species are here, they are common 
right through the delta. Large lakes is often 


sufficient food for them Yrightthere, but if they're 


‘nesting on smaller ponds, tundra ponds or smaller 


lakes thy've got to fly to feed elsewhere, as I said; 
some go right as far as the ocean. 

We don't know much about them 
in terms of their migration. They're very mysterious. 
They turn up in the winter on the coast, but we're not 
sure how they get there. 

All four of them seem to be in 
for trouble with toxic chemical residues which is havin 


an effect on their reproductive success. They are very 
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susceptible to disturbance. They can't fly readily, 
they've got to taxi for 800 yards in order to get 
airborne because they're so bulky in relation to their 
wing surface. .There are a lot of limiting things like 
. Bae and these are mostly anatomical difficulties 
’ with loons. 
Swans, we havetwo -- the 

formerly 
rare ,: f- .endangered now rare trumpeter swans we 
found nesting in the Mackenzie Delta,but the whistling 1 
‘swan iS the main one that we have there, six or 7,000, 


Maybe- There are breeding lakes and ponds, they are 
| 


highly territorial, there will only be one pair on one 
average sized lake as opposed to geese who will bein 
there by the thousands. You get gangs of non-breeding 
birds, not old enough to breed yet, they're scattered 
through --.in flocks through the delta in the summer. 
Moulting, there are some very 
important traditional, and I use the word advisedly, 


moul.ting areas in the delta that have been 


pin--pointed and are available to you, I'm sure. 

There are some critical places| 
for moulting that are available, I don't think I need | 
to recite them, they are all along from really Phillips 


bay and the Babbage River right across to the central 





part of Richards island. We have four geese, but I 


| 
don't think I can possibly go through all of these. | 
There are very few Canada geese, not many. They are | 


scattered right through into the entire area on the 


map here, but in terms of numbers they are not that 





significant in our area. One of the important ones 























sit. «* Quo ayat wh ‘ani 
Sow erhwa, torsqnyk? | S3B4, won somata’ “oes 
uiritatdw sds Jyct ies foo clipe oft sib gaddeon base? He 
O0O,T tc gfe \omedd sitet eV att mane sem ef, et apwe | 
stp vad? \yehooy 506, sane oilkesexd a6 steal edyam }. 
iO) ac. 140 280, aa, ying fiw Sse , teixnetiv«ey yldpld , 
nied {liw odw 6easeb oF Basogge es axel besic. a es 
ibssid-aon ‘to spase dee oT -ebrsavods ast ya otedt 
hexetiane ey’ vert .J¢y Seewd oF apwome Bho Jony, hel ‘4 = 
ange aif al subs att dodesns, aaieers ai -~ vats | - 
Yisv Soe ste Stars endo tae | | 
\Yibseivbs buow a4g seu 1 bee ,feseteibex2 toeseqgmt 
need aved ett adkab ale... nt seote, paisjuc 
| jack mt yoy of aldatieve exe Gap be: 
rbsahy ievidine ame ote o35aT ._. 
heom T Antdd? pitob 1 ,elidetiavs exe Jadd pe 
egiiliad yileex wow paels, A, i5%. ems yeas sad ©. 
Lexda@o ett git ReeNae sui roves. eens 
| 2yd , steep “wot oven 
weet to £76 hati ori 


ALLWEST REPORTING L.TD. 12S 
BURNABY 2, B.C. | 


J.A. Livingston | 

In Chief | 
is the Pacific Brant which is our smallest goose 
and comes in the springtime away from around the 
Pacific, goes right down the coast of Alaska along 
the shore of the Beaufort Sea and ends up from 
approximately the delta east. In spring they feed on | 


sedge 
‘Submerged / underneath the salt water and later on 





they come up to graze on the grass, but they're small 
birds and so they're vulnerable to foxes,which most 
Other geese can fend off, but these things are not 


much bigger than a duck and so they tend to nest out 





On very, very small islands, very shallow islands 
off on the outside of the delta there,where they are | 


of course, susceptible to EL but they'd@ rather | 
| 
“be thadre safe from the Ey pan where they'd get | 
them for sure. | 
So those low nexgt areas are | 
susceptible to tidal flooding and that kind of thing, | 
and again there are traditional moulting grounds for 
them. 
The white fronted goose is 
not that significant in the Arctic area, it's all 
through, there are a lot of them, you don't see them 
much but they're down under the willow shrubs and they're 
hard to count, but there ors big numbers that moult 
around Kendall Island and Richards Island and eastward 
of there. 
The goose that gets all the 
attention, of course, in the area is the snow goose, 
and properly because they are so conspicuous and are 


in great dense colonies. They use the Mackenzie Vall4y 
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flyway of course Sprang ahd fall. They will be nesting 


by about the lst of June, and that's where the element 


of timing‘comes in. They're ready to lay the moment 
they get there , they have to be in order to be able 
to get out again in the fall. 

In early September they 
Start ganging up and they're coming from a long way 
east, some of Ehese birds. Some are breeding birds 
from the Mackenzie Delta, and some are beginning to 
pour in from farther east, and they gather up in the 
northwest corner of the Mackenzie Delta, approximately 
then they start fattening up there, feeding and they 
all move in a mMaSS Over to the north Slope of the 
Yukon and Alaska for their major fuelling up before 
they move south in migration, through the Mackenzie 
Varley. 

Ducks all through -- I don't 
think I need to spend too much time on them, there 
are many, Many species of ducks and they're all 
through the entire system we're talking about, from 
the sea coast right up into the heavy woods. Again 
the chief limiting factor with ducks, security, assum- 
ing that the hatch gets off, security during the moult 
ing period. 

Birds of prey, we have 
numerous species scattered all through, according to 
the availability of prey. The excipitors or bird 
hawks are mostly down in the woods, they don't get 
into the north, they're scattered, you rarely 


see them. Soaring hawks including two Species of 


i 
| 
| 
| 
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eagles, are throughout. We have one soaring hawk out 
on the tundra, the rough-legged hawk, and it's tied 
into the lemming cycles, if cycles they are. 

The two eagles are both rare 
and endangered, and subject to disturbance. The bald 
eagle needs trees, it gets right up into the delta 
but no farther. The golden eagle is out on the tundra, 
‘and on cliff edges. Ospreys, the fish hawks, are | 
down somewhat farther south on forested lakes. The | 
kilarney, they have been hit hard by pesticide residues 
but they're not as intolerant to disturbance as eagles 
are . We have two falcons of critical importance, of 
course the very rare pean gered Peregrine falcon and the 
rare -9yr€alcon, about which I'll say more when | 


we come to rare and endangered species. Again they are| 


limited by the availability of prey, and when ptarmigan | 


! 


move out, the falcons move with them but they don't | 
migrate to any extent, they drift south. The Peregrin 
falcon got into all its trouble because it's hooked 
into the migrations of small sandpipers that go way 
down south, and the Peregrinemove with them. There they 


get the sandpipers, get into areas of maximum pesticidal 


contamination. They sock it up and through the process 





it'sknown as biological magnification they pass on the 
doee to the animal higher up in the food chain and that!]s 
how thePeregring it appears, got into the perilous con- 
dition it is in now. 

Others, we have shorebirds 
which are plovers and sandpipers and 


things like that, all over the place, and I'll show 
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In Chief | 
1 you a couple of slides of where these are, but they're | 
2 very specific, according’ to the species, in their 
3 habitat, but all the way from cattail marshes and 
4 sedge marshes to wet and dry tundra to beaches md 
5 swamps, high mountain passes right up in the Brooks | 
6 Range, it just depends on the species. | 
i We have owls, we have lesser 
8 birds, we have as I say, far far too many to talk Beat 


2 here. l 


| 
| 
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| I do want to come back 
to a subject which Jakinchuk has raised about period- 
icity, if indeed it is Pertodic ity, fluctuations 
in populations of animals. This is characteristic 
more in the boreal zone so far as birds are concerned 
than it is in the -- up in the Arctic proper. But 
these fluctuations that you get in all species any- 
way occasionally builds up to really wild and violent 
oscillations in populations, rarely predictable 
among these boreal songbirds, and in the arctic of 
course the changes in the lemmings affect three kinds 
of jaegers@md affect owls and hawks and things like 
that. Grouse flucuate ws we have already heard, hares 
fluctuate with concomitant fluctuations in lynx and 
whatnot. 

I suspect, however,these 
have been described as the four and ten year cycles, 
and I suspect that there are much longer cycles in 
the north than we presently understand -- most 
particularly in the Arctic. 

Everybody has heard of the 
lemming populations. The bird cycles are not so well 
known and I would like to spend just a moment on the 
way that these things occur inthe boreal forest. 

I do not think that we 
should assume that fluctuations of the kind that we 
experience both in the arctic and the boreal forest 
are strictly northern phenomena, but they are more 
visible in the north, I suppose, because of the 


lesser number of species and thus the consequences 
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of these shooting up and overshooting and dropping back! 
and crashing again are more visbjte to the more | 
or less casual observer than they are farther south | 
where they tend to get damped out because you have 
got so many species and so many habitats. Owls and 
things like that can turn to other food farther | 
south than they can up in the north. | 
None of this is to suggest 
that population cycles, if they are cycles, are at | 
all understood anywhere -- they bear more obvious | 
some places than others, Bey ia, nok tineeen toca at 2a is | 
of course is the possibility of these longer cycles | 
that I. mentioned and how these might match these meek 
ex population cycles with climatic cycles, maybe and | 


related natural berturbations. 


| 
| 
You know, we would like 


to know what would happen -- well, if you had the 
coincidence say of a lemming crash oe of those | 
periodic very short seasons that we get in the north 
now and then. What would be the recovery period, if 
two such events happened mincidentally? Well, 
I do not know of course and nobody knows, but this is 
the kind of thing that one needs to get into. 
Cycles are interesting 
- enough, but to bird people even more interesténg 
are population eruptions, literally explosions of 
populations that occur from time to time and they are | 
more interesting than cycles because they are not 


predictable. We never know when they are going 


to happen. You cannot say three years hence we are 
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going to have one. 

As I say, most ordinary 
migrations are scheduled in that they take 
place annually and they consist of going this way from | 
place to place and back again. But these other things, 
these eruptions, are movements that are unheralded 


and do not seem to make any sense, they are sporadic 





and irregular and one never Knows what is going to | 
happen. 
They are:. more pronounced in 


| 
| 
the forest than they are up in the Arctic and then 
they become conspicuous way farther south because | 


the birds pour out of the boreal forest with no 
warning and descend on the southern mixed forests. 
Mostly this involves small songbirds, sometimes 
predators that move along with them, but it seems to 


be a combination of factors, extreme climate which 





you have got throughout that entire picture, enough 
mat, extreme climate, extreme Specialization in these 
things in terms of their food and irregularity, un- 
predictability in the fruiting success of the 

rohtys that they depend on and the way that it is 
thought that these things happen and I suspect that 
it is also the way things happen north of the trees. 
The one year there might be really good, favourable 
weather at nesting time, they get off a good hatch, 
and you have a nice, unusually good, let's say, fruit 
crop in the fall to fatten them up for the winter. 
They get through the winter -- Many, Many more of 


them survive in the course of the winter than normall; 
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do and as a result of all of these things happe@ing om 
in tandem you get the population building beyond its 
normal level. But usually you do not get two 
favourable years in a rew so the next year may be 
distinctly unfavourable or perhaps just ordinary and 


as soon as there is a poor year, away they come, 


all over the southern part of the continent in search 
of food. 

So the ultimate factor just 
like it is in any migration,is food and again this 
is reflected in the numbers of predators. So just 


as these regular clockwork kinds of migrations are 


they are forced out looking for food and pour literally 





solutions to the problems of food supply that 
bottoms out every year, these irregular eruptions are 


as responsive to the problem of food that bottoms 


out on an unpredictable basis. 

I think that these things 
may be more widespread than we know at the present 
time. You might speculate it applies to all species. 
It is simply a magnification really of the undulations 
that go on in population levels of all species anyway, 
but in birds that are noted for population explosinns 
like that and collapse with emigration, I think that 
it is quite common because they live in a habitat all 
the way through the north here where imbalance is 
not the exception, but: the rule. Imbalance appears 
to .be the rule so far as these populations are con- 
cerned in high latitudes and if we accept that imbal- 


ance appears to be the rule in both the boreal 
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i : | 
zone and the arctic, then we have to conclude that 
: these ecosystems retain such stability as they have 
: simply becauseit would be quite rare for some natural | 
: perturbation to tip the balance when it is most 
5 


inkalance. That would be a heavy coincidence, 


| 

but we do not have data to allow us to speculate 
beyond that point really. | 

Now, I want to look at the | 
habitats, at the places in particular that are shown 
on our map. I want to begin at the top. Dr. Bliss 
started at the bottom, we will start at the top,with 
the Yukon coast where you have ice and wind action a 


time together withbther things, producing along that | 





ated 
. f series of gravel barriers and beaches and lagoons and 


Yukon coast and Alaska coast this extraordinary complict 
marshes and ponds and things like that that are | 
in turn related to the braided deltas that you have | 
seen of a lot of these north coast rivers. 
Now, this complex together 
with off shore islands, Herschel being the biggest 
one, but there are a lot of small ones, too, supports 
enormous numbers of birds for the purpose of nesting. 
So having in mind ene 
well known low productivity of northern systems in 
general this coastal complex is an exception and 
an important one and I would describe it as one 
of the oases that I was talking about earlier, where 
if you move into the oasis really consisting of this 
long coastal ribbon of apparently unusually highly 


productive habitat in terms of birds. If you move intd 
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the system a little more deeply, clearly unusually 
high productivity in terms of the invertebrates 
and the other organisms that sustain the birds in 


of course 
season -- not just breeding, but also/in migrating 





flocks. 

Now, this flags, as they say, 
a major gap in our knowledge. In my knowledge any 
way at the present moment. It is obvious that a 
great number of birds are being supported by that 
north coastal system. But so far as I know we | 
do not know very much about how it supports them and 
we need to know that. 


In other words, we know 





very little of the system itself so far as it 
relates to birds, that coastal system. Obviously, 


it has something to do with production of a lot of 


fish and a lot of small aquatic invertebrates, and 
this must have something to do, at least in part 
with this mix, a regime, a seasonal regime, I 
suspect of salt to fresh to salt, through the 
brackish ponds and lagoons that are there in the 
course of the season and thenutrient flows at 

the edge of the sea itself. 

Presumably it is pretty 
salt before the melt, presumably then it gets a lot 
fresher, presumably again it gets a lot saltier 
when the rivers dry up in the fall, I do not know, 
that is just a guess, and one would imagine that the 
productivity of the invertebrates is tuned into this 


regime and that is the way that it works, that is 
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the way that it turns out when you have this immense 


productivity later on in the summer in August approx- 





imately. 


Anyway, that is an important 
limitation to our ornithological knowledge at the 
present time, we do not know how the birds: fit in 
to that system. 


Now, along the coast there 





are spits and islands as there are outside the 
Mackenzie Delta and all along that are used by 
species like the brant that I spoke about, eider ducks 
gulls and terns and things like that that like 

to be protected from mainland invasion, and the 
coastal sea and the little lagoons along, I will 


show you a couple of pictures of it,are used by 


three species of loons that fly there from tundra 


lakes, ponds, to feed. 


Then there are nesting 





small short -- little, shore birds all along, 
there are many, many kinds. 

On the tundra as you have 
seen and heard, despite its -- you know in a gross 
sense -- its homogeneous appearance, the tundra, 
the coastal tundra is a mosaic of kinds of tundra 
with all kinds of special little habitat types within 
it. Now polygons of a couple of sorts and tussocks 
and wet and dry and all the rest and each has 
specific birds attached to it. We can describe 
these in terms of the birds perhaps more readily 


-- much more readily than a mammalogist can identify 
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with these vegetative mosaics. 


| 
The rivers and deltas I think | 
in the foothills,we have seen, 1 :do not think: too, -= 
we have seen in the earlier / slides and I will show | 
you a couple more and ponds and lakes going through | 
again -- this is interesting, they produce an enormous 
number of ducks, that are produced on these tundra 
ponds and lakes, but some of them seem to produce 

a lot of ducks and a lot of them do not seem to 
produce any ducks and I am not quite sure what it is 
it has got something to do obviously with the nutrient 


flows in them, but some are good duck lakes and 


“Some are not and this could use some perhaps further in- 


vestigation. It is interesting and then one could 
sort of concentrate on the good ones. | 
As you have seen, the north 


slopes start to get very rolling and foothilly into 





the mountains and so on and there are special bird 
species related to that. The most -- the ones of the 
most significance to us of course are the cliffs that 
sustain these rare and endangered birds of prey, 

the falcons and eagles. 

The north slope is important 
through the season. I want to briefly speak about 
that because in the “spring and fall it Supports many, 
many more birds than it even does in the nesting 
season and that is a lot of birds because both spring 
and fall you hate got hundreds of thousands and I 
would suspect OETBECEE eet tens of birds that pour 


along that north ate Des complex in season feeding -- most 
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of them feeding as they go, and they are feeding 
both in the water, in the salt water and’ in the 
precten pools and of course on the tundra. 

In late summertime and I will show 
you a co™ple of pictures of the sorts of place. 
We have an enormous number of ducks that gather 


Sieg peo ps the flightless 


in these places also for 
defenseless period as I have already mentioned. 

But the big time is in the fall, presumably 

again when productivity has reached its peak that 
you get these astonishing numbers of migrat ;ing 

birds moving across in both directions according 

to their target or according to where they came 

from. 

You have loons and swans 
and geese and birds of prey, cranes and plovers and 
ducks and sandpipers, the whole works pouring in 
enormous numbers. One of the most notable things 
for those of youvwho have not see n it is the migra- 
tion of northern phalaropes which are pretty little 
Sandpipers like this, that come literally by the 
tens of thousands in their flocks and they are 
accompanied by jaegers and the jaegers go along with 
them eating the phalaropes as they go and it is 
quite a sight to see in august. 

But nothing can compare on 
that coast with the fall flight of the snow geese. 
As I said they come at the end of summer to the 
Mackenzie Delta and in that general area and then 


they come out of the northslope by {the thousands upon 
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thousands of them, and they spread out all along 


the coast an d all along the slopes LAgnt up Inte 





Alaska feeding on the vegetation as Dr. Bliss said, 
fattening up, fueling up for the migration down the 
Mackenzie Valley. 

Now, as I said, it is a 
critical phase of their life cycle because they are -- | 


pooped 
one might say / after the nesting season -- it 





may be that the female geese do not get to eat at all 
during incubation and they have the enormous energy 
drain of moulting. They have got a lot of work 

to do in terms of putting on fuel while they 

are sitting on the north slope at that time of year, 
and so you have got snow geese in fact probably from 


Bank's Island from the AndersonRiver Delta, from 





Kendall Island, adjacent areas in the Delta all in- 


volved in this late summer feeding when they fly 
across to the north slope. So this way -- you see, 
we tie together the relationships of areas that are 
lying long, diene distances apart and one makes the 
point that it is quite impossible from the ornithologi- 
cal point of view then to treat any of these 
areas in isolation because the geese are the mani-~ 
festation of the relationship between‘tthem. 

The migration across there 
is complex and not understood too well, because as I 
said, you have got birds moving in both: ‘directions 
at once, not of the same species, but you have 
got birds flying this way and that Spring and 


fall according to their goals. 
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So any way at different 


seasons through this season from break up to the 


first storms in fall, you have got this coastal 
@mplex and the slope itself, supporting bird 
populations according to species from Alaska, 

from the Berring Sea, from the Pacific and populations 
from the Mackenzie Delid and away on beyond to 


Bank's Island and there is probably a relationship too 





with the ducks of Old Crow, but I do not understand 


that at this point. 
Now, the Delta. It has 


been calculated that the Mackenzie Delta,by the 
people who: measure such things that Deltas and other 
estuaries like these little estuaries “on the 
north coast, rank on a world basis with the 
arementioned coral reefs and tropical rainforests 


in terms of being biologically productive ecosystems’. 





The north coast of the 
Yukon is an estuarian complex and of course the 


Mackenzie Delta is an estuary. 
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1 Just like any other ecotones, 
2 estuaries are more productive than either the salt 
3 water on the one hand or the dry land and the fresh 
4 water drainage on the other. It's more productive | 
> than either of those, or both of them in aggregate. | 
4 50,although they have many component parts, and coming | 
q back to the business of coral reefs and tropic eco- 
® systems and diversity in component parts, estuaries 
2 are exceedingly delicately balanced, so it would 
ae Seem, and susceptible to disturbance. Their resilience, 
x although we don't know anything about their resilience 
ie in these latitudes, I emphasize, is probably very 
- severely limited and that's not said on the basis of 
a4 any Arctic evidence that I hwe, or sub-Arctic, but 
7% rather on the basis of estuary evidence in other Bees 
nG of the world, and that's all I know about that. | 
A Now, the seaward spits and 
a8 islands are important for generally the same sorts 
19 of breeding birds that I mentioned earlier, for the 
20 


north slope, There are Sabine gulls out there, and 
there are eider ducks and gulls and things like that, 
and of course the brandt. They're safe from predators 
and they're not afraid of birds of prey very much, 
they can fend them off generally. Unless we give the 
bird of prey an extra advantage, which we sometimes 
do, if you kick a bird off its nest -- I mean flush 

it off would be a better word, frighten it off its 
nest, there will generally be a predator hanging 

in the background ready to take Wantage of chat. 


In fact, crows and ravens and jaegers learn to follow 
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you, and I've been followed by them and I've been 





followed by Arctic foxes that learn to follow you 
when you frighten birds that nest so they can get 
what's there. 

So these birds that are out 
on these coastal things are safe from foxes and what- 
mot, but they're not safe from birds of prey unless 
we give them freedom from disturbance. Now on the 
tundra, the same kinds of things, in the tundra portion 
of the delta I'm talking about now, the same kinds of 
things that we talked about on the north slope, lots of 
loons, lots of swans, three kinds of geese, many ducks 
and cranes and shorebirds and all the rest of it. 
It's loaded with birds, and no area in our region is 
SO productive save only the Yukon coast. . Breeding | 


habits are both the same, and the species are about 





the same, and I reckon the delta has the edge in terms 
of numbers of species breeding there. 

Now in the treed part of the 
delta, it's really interesting, again from a technical 
pant of view because a lot of Boreal species have 
their farthest north extrusion, as it were, in Canada. 
Nesting species, there are swans all through it, ducks 
and what-not. 

\ I should say here apropos 
the treed portion of the delta,that there is evidence 
again in other parts of the wowld,that the vegetative 
cover on the terrestrial portion -- the estuaries and 
deltas -- is of critical importance. Apparently in 


maintaining the ecological integrity of the system as a 
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whole, including the off-shore system. 
With an early spring just a 


Seasonal account in the delta, in very early spring 





there's an absolutely spectacular migration of eider 
ducks coming from the Pacific. Along the south 
shore of the Beaufort Sea and pouring past the delta, 
and at that point they sit down on the leads in the 


ice and rest and feed when they can, when there are 





leads in the ice. A little bit later, again from 

the west the brandts start coming from the Pacific 
toward their nesting sites, as I've already mentioned. 
By the end of May you've got a whole lot to birds all 
nesting. You've got swans and snow geese and brandt 
and that already on their nest by the end of May in the 


delta, while others are still pouring through in 


enormous numbers towards the east and the north. 





There are a. lot. of loafing 
areas, aS we callthem, in which congregate these non- 
breeding things, moulting things, and later on after 
the moulting is done, a lot of these sites -- and they 
pin-pointed in the delta, we know where they are -- 
are used as staging areas again, pre-migratory fuelling 
up bases. So here the relationships of the delta with 
other western Arctic regions becomes absolutely 
critically important, because essentially all that it 
is, apart from the breeding things that are there, it's 
a great oe funnel that directs birds from literally 
every point of the compass up there to and from the 
Mackenzie Valley, according to the season, and the 


direction of flight is species specific, season specific, 
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1 so that direct connections though through the delta | 
2 with Banks Island, with Lay Over at the Anderson River. 
3 the entire Liverpool Bay region and the north slope 

4 of the Yukon and Alaska as well as the valley itself, | 
5 of course, and the prairies and all that beyond, 

6 ultimately with Central and South America. 

( Now as we've seen, some 

8 event$/ not as regular as migration, from time to time 

9 we have drought on the prairies, as you well know, 

10 and when those drought years are bad, the value of the 
11 delta becomes even more extentuated as an insurance 
12 area for producing ducks. It may force them to come 
#3 farther north to breed, and those that do breed by 

14 the thousands in the delta, are what one calls a 

15 . breeding reservoir to keep that species in business | 
16 until the drought is over farther south. - It also, | 
17 in an even more practical sense, today as more and 
18 more of the prairies are being drained, prairie pot- 
19 hole wetlands, for agriculture, the importance of 


these northern nesting areas for ducks is becoming 
greater , I would say year by year. 

Now the valley itself I 
don't think that we need to spend too much time on. 
It's a bird migration corridor of world rank, as I 
am sure you all know, and no estimate of the number 
of birds in it would be pessible. A lot of birds 
also find nesting habitat here. Very important to 
us»when considering the north and these other phenome 
non along the coast are the islands and bars, gravel 


bars and little gravel islands in the river at various 
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1 points. Now these are used extremely heavily by birds 

2 in the spring and fall migration. They sit down on | 
3 them to rest. Snow geese and swans literally cover | 
4 some of these islandsin spring and fall. 

5 Al soy.again, this. timing, thing 

6 is so interesting. They're ready to lay the moment 

7 they get to their colonies, the snow geese. We think 

8 now that they may well breed, mate on these islands 

9 so that they are already to drop that egg the second 
10 that they get there, on banks and on the delta what- 

btBe NOG@s) & There are in the river,in migration of cours 
12 masses of ducks and loons in season. But also there 
13 are quite a number of lakes, as you well know, in the 
14 corridor, in the valley of the river itself, lakes that | 
15 adjoin and run alongside the river. Then these are | 
16 used extremely heavily in migration by loons and ducks | 
17 and dhers, and they also provide nesting habitat for 4 
18 Whole lot of things. 
ve) Way down,as we get farther 
20 down of course there is a multitude of forested 
21 lakes that contain the rare and the endangered bald 


eage, and the vulnerable osprey, both of which occur 
through there in the woods, so in aggregate, in spring 
time the Mackenzie Valley fills a very, very high 
proportion of the western Arctic with a very, very hig 
proportion of its breeding birds, from loons and 

swans and things right through the whole taxanomic 

order jto ;finches and buntings’. It's. intimately .related 
obviously to the Old Crow Flats and the Yukon north 


slope and the coastal complex, the delta and all the 
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1 rest of it, Liverpool Bay and banks to the east as | 

2 far as the Mason River, perhaps farther, I don't know. 

3 Now as we're moving down 

4 through toward the Boreal Forest, perhaps I should | 

5 have mentioned earlier,it's always easier for me anyway 


to get a feeling for the north in the tundra and the 
boreal woods by looking at a map with a north polar 

in the 
projection, because then you get the pole/centre, you 
get the ice cap around it, and the ocean around it, 
and then the tundra around it, more or less concentric 
Circles, and the final ~ concentric circle of course 
is the enormous man tle of spruce and fir and larch 
that hang there right around the globe, the circle 
of Boreal forest: This is going to sound dreadful 


to Dr. Bliss, but an ornithologist can get away with 


dividing it into six habitat types, or six sorts of 


things that one can characterize in terms of birds, 
and I would call these muskeg, coniferous forests, 
mixed and deciduous forests, scrub, marsh and lakes, 


and these are really gross categorizations, they could 


be divided much more finely. Essentially, you see, jus 
like the tundra, this Boreal zone -- I'll use the 

word again, it's been used before -- is indeed a mosaic 
it's a mosaic in successional stages,that is quite 
specific, ae dete na associations, different 
age, and different composition.. Most of these, you 

see I think it's possible to characterize without stret 
ching it too far in terms of their predominanee in the 
more cay aes breeding bird species, so we tend to 


‘describe them from the birds that are there rather 
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than from association of plants themselves. But most | 





of these alien characterizations would involve small 
birds, birds you never heard of really, and also ones 
of such enormous continental distribution and enormous 
absolute numbers as a result,that they wouldn't be 


of much practical value in the present context so we 





don't need to talk about them too much. In other words, 
what I'm trying to say really is the boreal zone is 

so big, it's so vast, that on agross scale it's so 
homogeneous that the bird student is much more 
concerned after all with rare and endangered and 
threatened and vulnerable species than he is with 

the multitude of little birds that there are there. 
That of course is what we tended to do over the aaa 


five or six years' work. | 


\ 
| 


ae | 
The rare and endangered species 


| 
} 


that are in those areas, with the exception of the 
whooping crane, which is down , youlnow, in the Hay 
River area, are all birds of prey. They are falcons 
and eagles, as I've already mentioned, and these 


problems then are quite specific. The birds tend to 


use the same nesting sites year after year after year, 


these can be pin-pointed and these are known; but less 
critical ones,things like loons, vulnerable though 
onjakes, are all through, and so are the ospreys. 

Very quickly, south of 60 
degrees, the boreal zone qoes well south of . 50, 
as you know, but pretty soon you're into the aspen 
parkland that we saw and the prairie country, pot- 


hole country pretty well impacted by ourselves over 
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+ many, Mahy years, and. areas of particular importance | 
“ with regard to birds, you could pin-point quite | 
3 quickly. There are the migration stop-over points, 
4 the resting points for bir ds that rest up in the 
3 Arctic or sub-Arctic, involved here. These are pretty 
6 regular and one knows where they are. Loons and swans | 
7 and geese and ducks and some birds of prey, whooping | 
8 cranes and sandhill cranes and all kinds of shorebirds .| 
9 There are other areas that 
10 are important for locally nesting species down south, 
1 things like loons , white pelicans are very important. 
wWrumpeter swan, which is another case. 
he Canada geese are all over, prairie ducks, birds of 
13 prey, grouse, cranes, all kinds of things. Many of thege 
14 have relatively little optimum habitat left to them 
15 nowadays. Then of course, we have areas that we | 
16 know are important for critically endangered species. | 
17 Finally down south of 60 ‘thard 
is are ,asS ° ornithological there is a special 
19 interest as residual remnants of original natural 
20 communities as opposed to the breeding sites of parti- 


cular species of birds. Natural communities like tho$e 
involving prairie chickens, sage grouse, long-billed 
/curlew, 
burroughing owl, are all getting to be in increasingly 
short supply, so that would be a way that one would 
characterize, I think, oOrpithological interest or 
concern south of 60. 

I want to recap, before I 
finish I want to recap these several zones that 


I've gone through eects se quickly with some 


pictures. Forgive me if some of theanare redundant. 
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Obviasly we've been, Bliss and Jakinchuk and I have | 
got our photographs in the same places so I'll whip 
through the ones that are identical and I'll try and 


call attention to those that may give some little 





information, so if we could have the slides, thanks. 
Can we shut that down? Thank you. | 
This is a picture of this 


estuary lagoon system along the north coast of the 





Yukon. This is a contained water body, you can see 

the gravel beach and all that, and in there is going 

to be very changeable in terms of its Salinity, it's 
going to be different in terms of its productivity 

than the sea is to the outside. This is one of these 
areas that's so important., I think. This is a sdncactil 


appalling picture technically, but still I think it 


Shows what's needed. 


This is Herschel Island on 
the north. 

THE COMMISSIONER: Could we 
See these better in other lights? I think someone 
has gone to turn the lights off. 

A Thank you very much. 
That's much better. It's a bad shot but it's Herschel 
Island on the north coast of the Yukon, as you know, 
and this is the extension along here of one of those 
very, very long spits that I talked about. Finally 
the spit disintegrates into little islands, and on 
the islands of course you have these birds nesting tha 
I was talking about. This barrier, as it were, contain 


freshish, brackish water in here and is tied phe Pre abe 
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ut course, into the braided gravel belt of some of 
2 these north slope rivers. Here on Herschel you can 
3 see this giant bay here at the southern edge of it, 
4 and in here,this is used by thousands and thousands 


of scoters, which are diving ducks, during their 
flightless moult, and all along here you've got 
birds in flight with moult, and this is one of the 
richest systems, I reckon, in the entire Arctic. 

The same thing, the water 
being contained in here getting gradually saltier in 
the course of the summer, loons feeding like mad 
ali through here. Incidentlaly reference was made, 
somebody was talking about bowhead whales in the old 
encampment. There is a very interesting historic 
encampment at the en d of this little lagoon here 
with all the former skulls of former bowhead whales 
and things like that in the lagoon still since the 
turn of the century, I suppose. 

Forgive me for the caribou, 
it was just an accident, but this is to show this 
complex again of very peculiar and very particular 
water conditions that occur and produce coReein kinds 
of life that auahee aareanee enaena on the tundra. 
Once again it's that same coastal system. 

Now you have little sedge 
marshes and things occurring here that you don't 
get any place else, and that's the open ocean of cours 


beyond, some ice out there. 
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It is so varied. Now we can see how close this is 
fact,to the mountain and how pinched as it were the 
caribou are when they come through here to say 
nothing of the birds. Those are the British Mountains 
in the background, this is the base of Nunatak spit 


and my camp here and behind my tent you can just see 





the remnantgof that old whaling summer house that I 


’ 


mentioned. 

\ These are the Phalaropes 
that come in the fall by the tens of thousands,scores 
of thousands along the North Coast. And these are they 
_-again. .Loons, as I say, we have 4 species;theCommon Loon 
is the least common, sometimes gets up to this coast 
but not often, it is at the base of the delta however, | 


1 


| 
this is the Artic Loon, which has to have these coastal | 


| 


waters for feeding when it's nesting inland on the 
small lakes. These are a couple more out on the ice 
pack that hangs along that shore mostly all summer long 
In some years it stays there for good. Nothing-- just 
to show the yellow-billed loon which is the rarest of 
them all, the one perhaps most critical. Rather narro 
habitat requirements in small tundra pools. Glaucous 
gulls nest on those spits and islands that I showed you 
Thayers gulls stand on propane tanks. This is a par 
of an Onban Genera den of birds, but it's not really 
a migration, you've got a constant movement along that 
coast all summer long, back and forth with either -- 
these are Brants I guess on their way westward in August, 


but you've got Scoters moving both ways, ducksof all 
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1} kinds all summer long. These are Brant going back 
2 west to the Pacific. Fider ducks going back and forth © 
3 all the time just to give you a feeling of what is 
4 moving there and the movement never really stops. It 


must be extraordinarily rich but I say that just as a 

conclusion rather than anything else. Now, so much for 
the coast, this is the North Slope, this is the Firth 
River at the 15th of May. The little tussocks are | 
just beginning to show and the migrant birds are aes 
there, a very few of them, pioneering males setting up 

nesting terrorities,small birds long spurfhings like | 


that. And gradually-- now these will almost be on 





territory by now, so that they can lay by at least by | 
the first of June so that they can hatch by at least | 
the 15th of June, so that you work ever¢thing backwards | 
from there and this is what the thing looks like when | 
it starts to produce young birds, this is around the 
Firth River I think, this picture. When it starts to 


| 
| 
produce young songbirds and the young shorebirds are | 
about to emerge. The tussocks of course are used by | 


the birds. You've got little microclimates under them 





some wet, some dry, birds very specifically adapted to 
these kinds of habitats. Some small songbirds nesting 
up underneath some sandpipers and grouse, and ptarmigan 
sitting in the lee of them. This is the wimbrel 

is a curlew that you get in both wet and dry tundra 
right clean across the tundra edge, right across the 
country. eiThat picture was not t aken on the North 


Slope, it was taken at Churchill, Manitoba, but it's the 





same situation. 
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This is the bird of which yo u| 
have never heard, ‘the buff-breasted sandpiper. At the | 
Babbage River on the North Slope. I raise it because 
I want to speak at the end about rare and endangered 
Species and about the catagory of vulnerability as Mr. 
Jakinchuk suggested to you, is one we ornithologists 


consider important. Nothing really was known about 


this bird until 5 years ago, and purely by -- if you | 





look in the literature it very vaguely said it nests 
somewhere y_ou know along, somewhere around Alaska 

and the Yukon and nobody knew anything about them at 
all and they are exceedingly rare down south. Well, 


purely by happenstance I pitched camp in the midst of 





them, it seemed to be the mother lode of this species. 
And now we know what they are in, and they are in a very 
_very restricted habitat type, because you don't get much 
tussock tundra that's really dry and on slopes and it's) 
very well drained, very dry, tussock tundra between the | 


Firth and Babbage Rivers , that's where it turns out to 


be. This could be a vulnerable species in other words, 


that's the point I'm making, 

. Golden plover in the really 
dry. You can see it's lichen, there is lichen in this 
tundra and the really dry stuff and that's what they 
prefer. It's nest, golden plover . In the shelter 
it may have a bit of tussock, but ususlly they are 
on quite flat ground and they are not into those tussocks. 
Just to show the so-called broken wing act, which is 
simply a response to fright, that they go through, the 


effect is to get you away from the eggs. 









- 
i 
ane 


a 





\e ov donnw to pute atlt * 





- : a 
edd tA ..teqigbmsr botane di-S dw aa 
: yet 5 

2peoad tk oeher tf qk’ das08 pari 
| 7 ay = 
: b ns suvods bas eit? $e. ene | 


£ yrebne BAS @2762 


j iw BS Lidareatav: to ysapesan ama avila bas BOE agi “i 



































tea 


et ,woy oF beteoepys durin te 


a3 ts 5 ew eno 
4 | 
’ i caw vibeos eatdaor .tnarroges sebiaaoo A 


: ' ” . bre (Oe at867 4 {tinue paid erda ai > 
atid ete at Aocol 4 
sok MOLY s#=ocwenios 


vaodor bas: moar? mts bas ] 
; eae yon One fle : 


y * Wa a Oe x 
‘ ( if 


ipgig Is ek TIS ys qiemg i 


: 
(som afd ed oF Dames 9} aed ¥ } | 


ratw watt ew eon bré 


ye 8 36 YON! 4: 


4 tucztded beret stees y79V 


4 
a 
— 


jadd exbaws ApGsasy 


- 
i L Are 


yuh yasv . beater iiew yrev 


etov is specie bas ‘2x24 
owsntuy 6 96 Siuoo slat oc 


fe bye Y fa e . y 
| pattem ot yntog ae wines | 


- ' : i 7] : 


Vii £89 4 ok *rvc : nebioo 2 | re 
a 


. natolt e i 2 4 one nao” wo! ae 


ho 
5 
rie 


= 


2 


> 


as 


are 


—_ 
ia 


. Sagres I wl evens 
| 43 Jack ij bas tivae yao yilaer, ofa | one 
savelq asblog’ seen atat: — 


ie 


gud ,AvoRmea 30 kek 5 ovat 







; 
wr6 yor rile wil 
| 


+6 _— 

snl fon eae yod? bas: pasore 3 ahi 

re 
4 


. efvoreus seus 
as dotiw ,0?6 orttw avtoxd beliso~o8 


edt Aegan op vod 4 asi eeeerayee 


ALLWEST REPORTING L.TO. 


BURNABY 2, B.C. ral Gage» es Livingston 1156 








In Chief 

1 | Again the tussock slope and | 
2 ee eae out into a flatter tundra type with the | 
3 mountains in the distance. This sustaining quite 

4 a variety of bird habitat is the point , it's the 
5| Mosaic has already been described and I won't go over 
6 that ground again. You can see how lush it is in early 
7 summer, here are the willows in flower. | 
8 Now these are very important, 
9 and I'm only beginning to comprehmd how they work. 

10 These are the braided endings, dried up rivers and 

Pe) ‘suchas the Malcolm river delta on the north Slope. 

12 Now, in the spring this is of course full of water later 


13 on in the fall , but there are little pools and 


14] . adjacent to this there are some of these little wet 

15 : sedge marshes and in there there are a couple of specie 
16 : of sandpipers that I find breed, but then when the 
h7 young are ready to come out, and come out and feed in | 
18] the open the water in this turns out to a falbs 

19 just the right distance, a little bit, not as dry as this, 
20 and they are specifically timed, it's the most extra - 
21] ox@inary thing, that they come out when they are still 
22 little bits of water, little bits of invertebrate in it 
23 at just an exquisitely timed moment to feed those young 
24 birds. It's most fascinating. 

25 This is a fox den. I didn't 

26 put it in for that reason, but I'll just mention that 

ai it is and you can see the lushness of the vegetation 

28 just as Mr. Jakinchuk indicated. You can Spot them 

29 ‘from a mile away. Those empty ones are just --- 


30 Here is the rolling kind of 
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1 tundra. Back in here, now these are those sort of | 
"3 medium sized lakes in which we get Artic Loon breeding 
3 but they will fish out some of these smaller lakes 
4 very quickly and have to come to the sea. This is 
5 emphasizing the narrowness -- I'm standing here only | 
6 about two hundred yards from the sea and this is how | 
‘i Close the mountains are on the North Slope and pinched | 
8 the migration of these animals is. 
9 Ptarmigan are everywhere. 
10 I've seen them right in the water, this one is in quite 
at a wet spot, I mean nesting, virtually in the water and 
a2 right on the driest possible place, so they are all ove 
13 I'm happy to report on the human disturbance factor | 
14 with regard to the ptarmigan. It's egg3 however are | 
15 not immune and one doesn't put the bird off the nest | 
16° if one can help it ere the jaegars will get it. | 
17 Now the great sight on the orn 
18 Slope in the fallisthe arrival of the Snow Geese and 
19 there they are, the latter part of August, toward the 
20 end of August. And I have no idea how many birds there 
21 are in these photographs, but this is the way it looks 
22 at the end of August. And these kave come all the way 
a3 as I have said away to the east. A lot of birds, but 
24 remember it's all of this western Artic population, 
25 again I emphasize that. Not all there at once, clearly, 
26 because this thing goes on all through until October, 
27 and they are leap-frogging around. | 
28 Now, into these little rivers, 
29 back into the foothills in the mountains, this is the 


30 Trail River which some of you know and there is the 
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nest of a rare gyr falcon up here, that was really the 
thing. You can see the willows down at the bottom and 
this supports different sorts of birds than you get up 
on top of the tundra, but they are songbirds, they are 
only of moderate interest to you. 

Again the rising and falling 
of water is timed it seems, or rather the birds are 
timed with it in terms of their nesting and delivery ~ | 
of their young. This is the Firth River ;caribou in ‘eee ot 


I think it's the Firth River, no there are the caribou, 





there are a couple of caribou swimming here somehwere 
along, it's almost the same shot that we — that we 
saw earlier, 

Banks, again to illustrate | 
the point, this has all been done so I'm just going to 
go right through them, you've seen them all already. 
These kinds of places are of critical importance. MOst 


different birds of prey, that's what we are concerned 





about when we get up into the foothills and we begin 
to get into the mountains. This is the Crow River. 

The delta itself. That's in 
May, but it's starting to break up very quickly. The 
complex you've already seen, I won't -- this is 
interesting, again, for the birds for the timing of the 
arrival of the birds around the beginning of June 
because you've got open water over here but not here, a 
habitats are ready for some species and not ready for | 
others, so you've got an interesting sort of leapfrogginig 


of the birds into appropria_te habitats, and they all 





seem to follow one another at very closely timed intervals. 
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That's the sea ice coming apart. 

Here -- I don't know if you 
can see them I hope you can, two white spots, these | 
ar2 mated pairs of the birds, have already arrived, mated. 
There's a flock, another flock, these are snow geese. 
These birds are already mated and right on to their 


nesting. This is a gang of non-breeding swans. The 


‘Swans that are breeding are already on their nesting 





Site. These are the ones that won't breed this year, 
they'll hang together in crowds like that in a habitat 
that they would never occupy during the nesting season. 
So that's the business about multiplicity of habitat 
types and Peguivenentds | 

The polygons I don't need to 
go on about, youve! aleeady seen them, as I say there | 
are specific edges of the polygon provides nesting bird 
habitat. More flocks of white birds, the delta mahedg 
The treed part of the delta; this is really swan countr 
and «duck country. Thistadown at Norman Wells to make 
this point about islands in the river that are used by 
the Snow geese, the, of course the great cliffs on some 
of the nearby mountains, and the fact that phere are 
lakes and so forth as I mentioned earlier alongside in 
the valley that are heavily used by migrating birds. 
Again the coueidse itself,illustrating sites for 
endangered species of raptorial birds. The small lakes 
and marshes that both produce nesting birds that are 
migration corridors and that make the big migration 
corridor itself. And here are all these ponds that 


haven't melted yet. And these produce enormous numbers | 








Sine ones | 
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of birds and are also migration stopovers. This is | 





a classic site for a golden eagle or a peregrine 





falcon. 

That's all. the slides. I just | 
want to say a word because my colleague Mr. | 
Jakinchuk expressed his concern abbut the semantics 


and the difficulties of having to deal with rare and | 
endangered species and I simply want to echo some of thd 
things that he said, because no, obviously no species 
is immune to human activity, to the effects of it. 
But because these things vary in abundance from place 
to place and that's the real problem, and they also 
vary in the extent of their resilience to things, you 
can't really confidently catagorize them, as to their 
survival potential. Now, I don't suggest that there 


are any absolutes involved in what I'm saying now, but 


I do suggest four catagories and we've discussed these 
lots of times and in,my colleagues and I, but for four 
catagories for bird species anyway and these I would 
call critically endangered, endangered, rare and 


vulnerable. 
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1 Critically endangered species | 
2 such things as the whooping crane, you know how many | 
2 | 


about it demonstratably, almost extinct. fiere tare Wii 
other species in that category that may still occur 
in that area, and that is the Eskimo curlew. It was 


considered extinct for many, many years, and then it 





reappeared, it's been seen around by a few people. 
There may be some up somewhere around the Mackenzie 
Delta. Those would be critically endangered. 

Now endangered species would 
be something like thecregrine falcon that's been 
exterpated now over almost all of North America and 
Europe, but it does have a cosmopolitan distribution. | 
It's spotty but it is around many many parts of the 


world. It's going down, but we don't know how many 


there are. It may be fairly healthy somewhere, but 





nobody knows that. 

Now hig species, the peregrin 
disappeared from most of North America before we 
even knew it. It did it right in front of our eyes 
and we didn't even see it happen. So you can have 
a species moving from the rare category to the endan:: 
gered category with horrifying speed, and no warning, 
and usually you make your judgments as to the way 
you categorize it after the fact. I simply say this 
because a species can slip and it can happen virtually 
while you're watching, and other things in this 
category are the two eagles, the golden eagle and the 


a 
bald eagle. Now I would say a rare speciesf/thing lik 
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Q9yrfaicon which occurs right around the world, in circum- 
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the mysterious bird I mentioned earlier, the Hudsonian | 





godwit which is known to be breeding in a couple of 


scattered treeline places, but whose absolute numbers 


are not known, but it's clearly going downhill. As I 
Say it can slip into a higher category rather easily. 


I would also say another rare species would be the 





polar regons but it's exceedingly rare everywhere, it 
is no place common; and of course the trumpeter swan 
I've already mentioned. But the real one, the tricky 
one is the vulnerable category, that is really a value 
judgment, a judgmenty bot er thing, it's hard. 

| You see, a vulnerable species | 
is more difficult with birds really, although I don't 
think that Ron thinks it is. Maybe not. This would 


: ' : yet . 
include something that isn't/ threatened necessarily, 


but one that you know is so specialized in some way, | 





whether infood or nesting habitat, behaviour, wintering 
ground, or something else, that some environmental 
change would affect it seriously. 

A historic example of these 
are: legion. The passenger pigeon, not because people 


shot it, but because it depended on open beech forests 


or the eider billed woodpecker, not because people 


shot it but because it had to have mature cyprus 
trees, and things like that. 


The buff breasted sandpiper 


because it has to have well-drained tussock slopes, 


‘I dont know, but that's what I would say about 


‘vulnerability. Now obviously you could make a case 
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: : speculative 
for virtually any species on these grounds, 


bue there are some, and I would say the loons, all 
four of them are indeed vulnerable because they're 
Susceptible to disturbance and, susceptible to the 
Chronic effect of toxic chemical residue. 

The rarest one, the yellow 
bill, is restricted, as I said earlier. The white 
pelican, much diminished breeder area in Western 
Candda, it's not here on our map fee ae cath but 
it's in the general area. There's danger to it also 
from toxic chemicals. 

Whistling swan, lots of them 
as we saw in the pictures, but they're all in the 
delta, in our AES in the region under enquiry here. 
They're all in the delta, and they're vulnerable at 
moulting time. 

THE COMMISSIONER:Excuse me, 
professor, you mentioned the pelicans and you said 


they and others you'd mentioned earlier were in danger 


from what, toxic chemicals? 


A Yes, chemical residues 
Of various kinds. 

Q The resuit of what? 

A Oh, pesticidal residues 


in the main, but not entirely, There are other con- 

taminants that derive from plastics apparently that 

are not fully ufiderstood, and some people think the 

pesticides may have taken more blame than they should 
; phenols 

have for things such as polychlorinatedbi/ in the 


atmosphere, and so on. These things build up in the 


food of the birds, it affects the thickness of their 
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_ eggshells, and we lost the brown pelican virtually 





everywhere because the egg, this embryo can't develop 


in the egg and the shell collapses. This is what 





happened with the bald eagle and th®eregrine ¢aicon | 
and two or three others. Mostly fish-eaters, becauce 
fish are able to apparently subsist at a sublethal 
dose, and pack away a great deal without affecting | 
them. But it's magnified in the animal that eats 

the fish, and it's the fish-eaters that have gotten 
this particular problem more heavily than other birds 


have. 


As I say, birds concentrate. 


The Pacific brant is vulnerable to flooding. That 
could be vulnerable. Snow goose, anything we have 
great numbers of birds in a very few places, you know 

| 


where they are, there are a lot of them, obviously they 


are vulnerable if those places change. Ducks and other 
sand groups. Birds of prey I've already spoken about, 
and all. the rest, these are just examples. But we do 
have, I think ¥°" could come up with a good 20 or more 
species in our region which have such specializations 
whether it's in food or other demands, that one could 
Say that they are vulnerable. It's a category we have 
to think more about. 

We would ask, Mr. Commissionen, 
to talk about birds and other wildlife #esources, I 
would do so only briefly because since prehistoric 


times ene tae 


peoples in the north have made 
use of local bird production, most waterfowl, I guess, 


and grouse, but when you have in mind the rapidity 
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of social change, cultural change nowadays, it's not 
possible for me at any rate to guess whether the need 


for wild birds' food is going to persist for very 





long or for how long. I just don't know that. 
| Clearly that's a legitimate 

application of the word "resource" to birds, so long 

application of some 
@S the/ new kind of technology, bird-catching ened 
doesn't change the dynamic between human use and bird 
reproduction; but beyond their use by indigenous 
Peoples as a food base, I don’t think -- this is 
purely an opinion and it has no more scientific 
Merit than that. I don't think that the term "resource" 
as applied to birds really fits somehow, because Beane 
tional killing, you see, of birds, as we practice it 
in the southern part of the country, would be a different 
thing in the north because the spring kill obviously | 


eats into breeding capital, and that says it. With 





a fall shoot of birds would bring about a disturbance, 
I'm not thinking about the number of birds that would 
fall before the guns I'm thinking much more of the 
disturbance factorsto these birds when they're in this 
critical feeding, fuelling up staging periods, when 
the stress already is great, as I've indicated earlienx. 
This would be one thing that one would be concerned 
about, I think. 

In summary, then, very few 
generalizations are feasible for us. As you go up the 
higher latitudes you get fewer bird species. In the 
Arctic you get also lower populations as a result of 


the capacity of support of habitat. Birds tend to 
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concentrate in relatively few and relatively small 


areas of high productivity. The edge effect, both of 


and other places 
the sea and around water Bodiesiyis Baaracteristic. 





Northern biologic systems are comparatively simple, 
short food chains and all that. Noted for their 

instability or at least their tendency to fluctuate 
involving population cycles to some extent, and very 


irregular population eruptions. Estuarinesystems, 





like the Yukon north coast and the Mackenzie Delta, 
are of fundamental importance because they support 
bird populations at various stages in their life 
cycles through the seasons Critical times for birds 
are of course spring migration, incubation, moulting, | 


fall staging and feeding, and autumn migration. 


Because these periods the energy demands are intensified 
; | 


and birds are vulnerable to stresses of various kinds. 





From the ornithological point | 


the 
Yukon north 


out 
of view, it's impossible to separate 
Slope hen, and the sea coast, the Mackenzie Delta 


areas to its east and to its north-east, or the Macken 


in isolation from each other because they're all conne 
ted, they're all intimately connected as Itold you 
with the geese and many more. It is suggested then 
that in addition to critically endangered, and rare 
bird: species, that consideration should be given to 
the official fasneieiestion of those species which 
because of their specialized needs, are men eeab Te to 
environmental shift. 7 | 


zie Valley for that matter, as individual phenomenon 
Northern birds are seen as 





= 


7 a , : : i. 
: f. u 7 ; Sy iy - ve ay 

nosepalvaid ALG 7 ry : 
: Sebi A 7 i. wi 


y 

















: 5! ax a7" 
m ‘favigetlou bas wet vilewlisies az esat3neonss et ies 
: ul =e 


= 


pits joette sphe sdf .edivisowboxg eid fo nsexs ? 
‘5: t et 1a Lbod sa3aw Savogsa bus sea odd 

moo S&B siteteyn ofpoloied azeljson 

den9 iis bas eniesio bcot s3o088 

ti 7i iids2ear 

ov & f jot polwilovar 

" Jepexak 


riod nese wt! eRe 


bb valwere Iisa 


6q i? saueoed 
‘ +) wf é 
ment F 
2 ; 
5 ik ¥y 
; i] Gi FZ i 
Lis va * yeast , beg 
we saneg eff dow 
+ ¥. 1 iia £ nolts.bos a gern? 


F e rT : ‘ colseq 3 Hiid / 


i ov, 5 
i a ( reso tyaebsr [6rolkto ef it 


| av ws iv i: yo beslisioers ulety I¢ saunsed ' 
eS | 
. stide Istnemaotrivas 7 . 


a aor an y Tt | 
; ve ‘fast 28 six ic wseds20f ne 7 


Bayt 
a Tn. ; . <a Anti re ol 


2167 


ALLWEST REPORTING L-TD. 


en ivi 
BURNABY 2, B.C J.A. Livingston 











In Chief 

1 resources een eee northern indigenous peoples 

2 have a continuing need for this food source. 

3 Thank you. 

4 . THE COMMISSIONER: Thank you 

5 very much, Professor , for sharing your knowledge and 

6 experience with us. 

7 MR. SCOTT: Mr. Commissioner, 
po that completes the evidence of the living environment 

9 except for two further witnesses which we propose 

10 calling. The evidence of the two remaining witnesses 
Ds} will last in total approximately an hour and a half. 

12 Now if it would suit your purposes, to adjourn briefly 
L3 and call them now, or would you have us adjourn until | 
14 gthe- — morning? 

ey THE COMMISSIONER: We'll adjourn 
16] . for 10 or 15 minutes and then we will carry on. | 
17 MR. S COTT: Thanks. | 
18 | (PROCEEDINGS ADJOURNED FOR 15 MINUTES) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. SCOTT: Mr. Commissioner, 
yesterday Mr. Anthony for the Canadian Arctic Resource 
Committee and some of his colleagues, including Mr. 
Bell, who is here this afternoon, raised the question 
of the role of the Department of the Environment at 
page 915 of the transcript yesterday, and I made a 


response indicating the steps that I proposed to take 


in view of his request. 


Following that, and as I 
promised, I wrote to the Honourable Jean Sauve, the 
Minister of the Environment, and because of the diffi- 
culties of mail communication I telephoned the letter 
to the Minister's office. The letter reads: 

“Dear Madam Minister: 

I am writing to you in my capacity as 
Commission counsel to the Mackenzie Valley 
Pipeline Inquiry which began its formal hear- 
ings in Yellowknife, N.W.T. on March 3, 1975. 

At the opening of the Inquiry, certain of 
the major participants expressed concern about 
possible constraints which might affect the 
ability of government scientists and other: 
experts (and particularly those in your 
Department) to eee the Inquiry with the 
benefit of their expertise. 

On March 4, 1975 and as a consequence of 
this concern, counsel for Canadian Arctic Re- 
sources Committee applied to the Commissioner 


for an order directing me to seek your advice 
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as to the availability of your Departmental 
experts who have relevant evidence to give 
to the Inquiry. 

In replying to this application I was 
able to advise the Commissioner of your 
decision, reported in the Toronto Globe & 

Mail of Friday, February 28, 1975, to put 
Departmental experts at the disposal of the 
Inquiry and to open all doors on environmental 
information and expert knowledge held by the 
Department. At the same time I undertook to 
the Commissioner to communicaté with you to 
accept this invitation on behalf of the Inquiry 
and to indicate my desire to work out with you 
and your officials the ways in which this 
information and knowledge can most promptly 
and efficiently be made available to the 
Inquiry. I undertook to report to the Inquiry 
the results of this communication. 

Needless to say, I would be pleased to 
meet with a representative of your Department 
as soon as possible to make these arrangements. 
Perhaps I could take the liberty of calling 
your office to discuss a mutually convenient 
time and place. Now that the Inquiry is under 
way I am most anxious that the relevant evidence 
of your Departmental experts be placed before 
the Commissioner at the earliest opportunity, 
not only in discharge of my undertaking of 


yesterday to the Commissioner, but also to 
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ensure that as far as possible the Commissioner 
is able to complete his work expeditiously and 
with the assistance of the best expertise avail- 
able, 

May I say in advance that I am most grate- 
ful for your co-operation with the Inquiry and 
IL look forward to meeting with you or your 
officials in the very near future." 

And that letter was signed by me. 

se say, Mr. Commissioner, 
that I have now communicated with Mr. Jean Lupien 
the Assistant Deputy Minister of the Department of the 
Environment, who has affirmed to me that the Departmen 
of the Environment will co-operate directly with the 
Inquiry through Commission counsel and will make 
available all studies and reports within the Department | 
not protected in the usual way by privilege. | 

Mr. Lupien has also specifi- 
cally confirmed that his Department will assist in 
making immediate arrangements so that the authors of 
those reports and studies insofar as they are govern- 
ment servants, are available to be interviewed by me 
with a view to being called as witnesses, if their 
evidence should be relevant and desirable. 

A second point I wish to 
make, aS a result of the conversation with Mr. Lupien 
Mr. Goudge and I will go to Edmonton on Monday and 
meet with Mr. Jack Etoch,the Chairman of General 
Services, the Director of the Environmen tal Protection 


Services for the Canadian Northwest of the Department 
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of the Environment.Mr., Lupien. has advised me that 


he will attempt to arrange the attendance at that meet- 


ing of a senior assistant deputy minister of the 
Department of the Environment from Ottawa, and Mr. 
Alexander, general counsel for the Department. 
Speaking for the Inquiry 
staff, that is Mr. Goudge and myself who will go to 
Edmonton, the purpose of that meeting is to see to it 
that ali the witnesses in the Deartment of the 
Environment who have evidence to give will be 
brought before this Inquiry at the appropriate stage. 
I'm sorry Mr. Anthony isn't present, but I've no doubt 
that his perusal of the transcript will reveal that 
those meetings are going to take place, and of course, 
Mr. Commissioner, I will report next week as to the 


that 


results that meeting produces. 


THE COMMISSIONER: Thank you, | 
Mr. Scott. 
MR. SCOTT: The next overview 


witness is Mr. Doran. 


LEE D. DORAN, sworn: 

THE SECRETARY: Will you 
state your full name, please? 

A Lee D. Doran. 
DIRECT EXAMINATION BY MR. SCOTT: 

Q Mr. Doran, I understand 
that you are a B. Sc. from McGill University? 

A That is correct. 


Q An M. Sc. from McGill? 
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A Tha 8 rights 
Q And you are in the course 


of Ph.D. thesis work at Dalhousie University. 


A That's correct. 

Q By whom are you now 
employed? 

A I am the president of 


Lee Doran & Associates Limited. 

Q And what is your dis- 
cipline? 

A We study the ecology 
of water, aquatic ecology. 

Q I see. Before forming 
your company, what occupations did you pursue in this 
field? 

A As a consulting ecologist 
on the staff of F.S. Sweeney & Company. 

Q Yes? 

A And graduate student 
doing research in the West Indies and Eastern Canada 
as well. 


Q And I understand, Mr. 


Dorag, that in the course of your experience you have 


worked on projects relating to the effect of hydro- 
electric developments, pipelines and highways on 
aquatic resources in British Columbia, Saskatchewan, 
the Northwest Territories and the Yukon Territory. 

A That's correct, yes. 

Q An d that your experience 


includes the design and supervision of field studies 
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on fishes and aquatic invertebrates. 
A Right. 
Q Analysis of data and 


preparation of technical reports? 


A That's correct. 
Q And I also see -- I 
won't trouble vou or the Commission with it - - but 


you belong to all the cebear ate fish clubs. 
A Thats) right. 
(LAUGHTER) 

Q Well now, Mr. Doran, 
Will you carry on, please, as the other witnesses have 
done? 

A Thank you. 

Mr. Commissioner, ladies and 
gentlemen, eon afternoon. If I could have the first 
Slide then perhaps we could dim the lights, I would 
like to begin by reviewing what Chris Hatfield and 
myself will cover here this afternoon. We hope this 
will provide a series of sign-posts to punctuate our 
talk as we review the water System of our study area. 
I shall begin by reviewing the characteristics of the 
three main drainage areas under consideration, namely, 
the Mackenzie, the Yukon, and the north Slope of 
Beaufort Sea watersheds. 

Comparisons between the 
watersheds should help to point out the significant 
differences between them. Then I will talk about how 
water areas work biologically. 

No. 2, the aquatic systems 


Of the region. 





a - 






























. aed 


es Oe in 


> es ae ; 
vokioregera 


teotmises to 


.aoe%z00 gan? yi | 
7 
1 - 62 osfe 2 Ses 0 ‘ee 
tod - « 32 @iy sodneinm? sty 9 808 ekdivozd 4*n0w 
sdyico deii sfehuqorggs a0 Lie oF pooled 20¥ 
-tipis, 9’ sae A | 
(UEEOUAT) | 
n6200 .gM ,won Lisn 0 
avsii eerasiaiv serie eat me onnehg 19 Yas voy £ti¥ 
senob 
poy, Aust eT re ; 
snes seibsel , Sa oLaaiirino , A ie 


4eeit a3 aved bien I of noontesis Boor , 2909 L3 ROP 
srvow 1 ,etiettl ant wih Oligo SW eqeniag net obits 
oné bietiseh witty Jen paiweives yd nipsd o2 eats 
elds ere seveo Lliw Yiesnym 


“eo atspiow@ of edeoq-nele 32 an sxee a ebivoxg tity 
sexe ybuste wo io mezeye sata eft velvet ow «z'* 
silt to episeizedoazedo od paiweives yd niped iisde t 
viemaso ,notserebienoo tahey etal epsnlexd ) LM soxds 
%o agoke Whton Sn bas ,noduy | Ce 
a ae 
or? asewed saabnc, = | 
Sraganinphe BAe Ie. antog oF ¢ pods 
we sete anama st ames pon 


eis oqon 2 mmorios it 





1174 


ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 
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In Chief 
We will step back a bit from 
Study area to consider the importance of various kinds 
of aquatic habitat. Then we will see how the differen 
kinds of habitats work within our study area. An 
important consideration throughout will be how the 
Waters of the area produce fish. 

I will close by trying to put 
these northern aquatic systems into a larger context. 
Some discussion of more southern areas, as well as oth 

northern areas, should help to do this. In 
addition, I will try to sneak through the academic and 
popular battle lines drawn over the question of the 
fragility of the Arctic and the stability of Arctic 
aquatic systems. If I am lucky enough to emerge un- 
scathed, I will attempt to look at our present state | 


of knowledge on the ecology of aquatic systems in the 





area. Some gaps in our understanding of how the 
Systems work may become clear at that time. 

| Chris Hatfield will continue 
by presenting the perhaps more immediately important 
information on the fishes of the three watersheds. He 
will talk about the kinds of fishes, their foods, 
migration patterns, and spawning, nursery and over- 
wintering areas. Chris will then review in some 
detail the way: that the people of the area use the 
fishes. Next he will consider some important question 
about how critical the physical resources of the area 
are for fishes. And finally Chris will summarize the 
Main points of our discussion about the water systems 


of this northern area. 
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I hope you have noticed that 
we are going to insist upon talking about watersheds o 
drainage areas. This is a consequence of the perhaps 
obvious fact that water flows. It means that the 
medium in which all aquatic activities take place -- 
namely water -- usually is going somewhere else. 
different times of the year or under different — 
conditions, there can often be quite different amounts 
of water moving. Yet the primary characteristic of 
aquatic systems is maintained -- water flows. 

As a result of water moving 
downhill, things that are suspended in it or floating 
on it will move along with it. To understand why ther 
is a given amount of silt in a water sample from a 


point on a river requires an understanding of soil 


conditions upstream. The effects of the soil condi- 


tions at that pint will be noticed downstream along 
with the effects of everything else upstream of that 
point. So to understand what is happening at any 
point in an aquatic system, you must consider the 
whole watershed upstream of that point. Watersheds are 
our study unit. 

The fact that water flows 
downhill creates special problems for the organisms 
that live in flowing water systems. It is easy enough 
to move downstream by floating passively and letting 
the water carry you along. 

If you are very small, such 
as the little organisms that live in stream gravel 


or even a tiny fish, or if you are a plant ~ -& small 
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5 microscopic plant with no powers of movement -- you 

2 Mav have little choice. The bugs and the small fish 

3 ail seek out quiet waters, such as side pools or slough 
4 and stay there until they grow big enough to swim 

5 upstream. The plants, like the silt, however, are 

6 more or less at the mercy of the flowing water. 

7 In general, the animals that 
8 live in flowing waters have adapted their life cycles 
9 to that environment. Many of the bugs that live in 
10 Stream bottoms avoid the problem very neatly by moving 
ll Upstream in the air. They live for periods of up to 
a2 a few years in the stream bottom.., growing bigger by 
13 Stages and slowly drifting downstream. They are 
14 dislodged periodically, drift a short distance and sin 
15}. to the bottom again. As adults, they emerge from the 
16 | Stream, fly upstream, mate and die. Their progeny 
7 begin the cycle again in the upstream waters. 

18 THE COMMISSIONER: Excuse me, 
5 Hd Mr. Doran, would you go back about 60 seconds? I was 
20° writing something and I missed this last passage. 
a1. Forgive me, my apologies. 

22 A I could begin where we 
23 began talking about How animals adapt th this envizonmeht. 
24 Q ALT right, that's just 
25 Where I dropped out. 

26 A O.K. I was saying that 
ys | the animals that live in flowing waters have adapted 
28 their life cycles to that environment. 

29 
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The organisms that live 
in stream bottoms avoid the problem very neatly by 
moving upstream in the air. They live for a period 
of up to a few years in the stream bottom growing 
bigger by stages and slowly drifting down stream. 
They are dislodged periodically, drift a short 
distance and sink to the bottom again. As adults 
they emerge from the stream, fly upstream, mate 
and die. Their progeny begin the cycle again 
in upstream waters. Indeed the headwaters of 
streams themselves are important source areas for 
keeping the downstream areas supplied with drifting 
bottom ‘fauna. 

The fishes of flowing water 
systems do adapt by growing bigger downstream, as 
large fish and within the range of flows to which the 
fisher adapted movements upstream are mainly a 
question of swimming. Spawning migrations are 
particularly common upstream movementsof fish. 


Since the adults do the work 


of getting upstream the progeny need expend little 


energy. to reach downstream feeding or nursery areas. 


They can just drift to the flowing waters. After 
they grow large enough to cope with the average 
flows in their watershed they return to complete the 
cycle. 

In summary we must try to 
think water and remember that water flows. Being 
landbased animals we sometimes get.tricked. WE 


try to put moving aquatic things on maps the way that 
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we map highways of forest thatstay in one place. 
Whenever we are in one place in an aquatic system we 
should think about upstream,where our water habitat 
is coming from and downstream where anything we do 
will have its effects. 

The origin of the Mackenzie 
River system is usually thoughtof as Great Slave 
Lake. Great Slave lake itself, however, has a water- 
shed larger than that of the Mackenzie proper and 
drains significant portions of Alberta, Saskatchewan 
and British Columbia, as well as the Northwest Terri- 
tories and the “Yukon. The watershed in the Mac- 
kenzie River system,including Great Slave Lake water- 
shed, covers an area of approximately 700,000 square 
miles. 

For comparison, the whole 
of the St. Lawrence River watershed including the 
areas of the Great Lakes, covers an 'area of about 
400,000 square miles. The distance from the head- 
waters of the Mackenzie system on the Findlay 
River to its outlets in the Beaufort Sea is more than 
2,600 miles, although the Great Slave Lake to the 
ocean section is perhaps 1,000 miles. 

An important feature of the 
Mackenzie system is the presence of three great lakes, 
namely,Great Bear, Great Slave and Athabasca. 
Great Bear and Great Slave have areas of about 
twelve and eleven thousand square miles respectively 
and are the third and fourth largest on 


the continent,after lake Superior, Huron and Michigan. 
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At its downstream end about 100 miles from the sea, 
the Mackenzie flows into its delta with hundreds of 
shallow lakes and channels. 

The Delta with its diversity 
of shallow, fresh water and esturine environments is 
a particularly important feature of the Mackenzie 
System as we shall see when we review its use by 
fishes. 

Two physical features of the 
Mackenzie system require special mention as they 1 
apply to aquatic systems. One is that the geology 
of much of the watershed results in nutrient levels 
being on the order of ten times higher than those 
found in the Precambrian shield. These higher 
nutrient leves are finally reflected in the higher 
productivities of fish in the Mackenzie system by 
comparison with the shield regions. 

The second feature to note 
is that the Mackenzie flows from south to north. 

As a result, warmer water moves northward affecting 
both the productivity of aquatic systems and parti- 
cularly the ai geribiei on of fishes in the 

system. It is quite likely that the relatively 
large numbers of fish found in the Mackenzie is 

at least partly due to the flow of warmwater from 
south to north in the Mackenzie River system. 

The Yukon River system in 
total, the complete system now, has an area of 
over 300,000 square miles, making the whole water 


shed almost one-half the size of the Mackenzie 
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drainage area. In Canada the Yukon River drains 
large portions of the Yukon Territory. About 22,000 
square miles of the Yukon watershed in Canada are 

/ 
downstream of the area possibly affected by the pro- 
posed pipeline. 

The area includes the Porcu- 
pine River and its major tributaries in the northern 
Yukon Territory. The Porcupine joins the mainstem 
Yukon in Alaska as it flows approximately westward 
to empty into the Bering Sea, 

An important physical dis- 
tinction between the Yukon and the Mackenzie systems 
is the lack of major lakes in the Yukon system. 

There are no lakes that approach the size of Great 
Bear, Great Slave or Atha basca lakes. It is impor- 
however, to note that the Porcupine drainage in our 
study area is a single watershed with all the 
susceptibilities that that implies. 

The north slope are both 
ét sea drainages in contrast are a series of relativel 
Al watersheds draining the north slopes of the 
British, Barn and Richardson Mountains into the 
Beaufort Sea. These are relatively small streams and 
rivers by comparison with the Mackenzie and the 
Yukon. Small lakes are also found in the watershed 
although no large or great lakes are found. Streams 
on the northslope have been classified into mountain 
and tundra streams. Mountain streams are large, often 
braided, have their origins in the mountains. 


Springs are sometimes associated with these.'streams. 
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Tundra streams are beaded and 
drain the tundra of the coastal plain and the slopes 
of the foothills or the Arctic coastal plain.Lakes 
and marshy areas that absorb water during heavy runoff 
periods may be associated with tundra streams as well. 
Tundra lakes in the northslope watersheds are found 
on the ARctic coastal plain. They are typically 
shallow with abundant aquatic plants and no over 
Wintering fish. 

Foothill lakes, by contrast 
are deeper with stony bottoms and fewer aquatic plants 
than tundra lakes. 

In summary then it is import= 
ant to recall that north slope watersheds are individua 
separate systems without the accumulative effects of 
a single system such as the Yukon or the Mackenzie. 

To really appreciate the 
water habitats of thermrth, we have only begun when 
we think water. Nextvwe must also think about winter 
and frozen water, for not only does water flow but 
it feezes, especially in the north. One of the 
critical time periods in the life history of many 
northern organisms including fishes, is winter. 

Food supplies, water temperatures, and therefore 
metabolic rates are low during winter. Productivity 
is negligibie because of the little sunlight 
available for plant growth. 

One strategy commonly 
adopted by fishes is to find an area where they 


Can survive the winterwithout expending too much 
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energy. To carry out this strategy requires locating 
water areas that do not freeze to the bottom in winter 
and have water that contains enough oxygen to support 
the fish through the winter. Other water quality 
characteristics should also be within normal or accep- 
tible ranges in order not to stress the fish during 


i} 


the time of year when they are particularly vulnerable. 
Obvious overwintering area is large bodies of 
water such as lakes that do not freeze to the bottom. 
The great lakes of the Mackenzie system are prime 
examples, but the smaller lakes in the system can 
be equilly good over wintering areas if the waters 
have enough oxygen and they do not freeze to the 
bottom. 

Most lakes of this size 
will have species of fish such as lake trout, white 
fishes, northern pike and smaller forage fishes that 
are primarily resident in the lake. These fish spend 
most of their lives in these larger lakes, although 
localized movements into tributary streams to feed 
during the open water seasons can be expected. 
Lake fishes typically feed within the lake, however 
on foods produced there. 

The productivity of lakes 
is based primarily on the plant foods produced 
within the lake. These can be either rooted aquatic 
plants that live on the bottom of the lake or 
microscopic planktonic algae that float in the water 
column. In either case, the growth of plants 


results from plants themselves taking nutrients 
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; from the water in the presence of sunlight to 

: produce more plant material. Since sunlight is 

; required, there can be no growth of either rooted 

. or planktonic plants in lake waters that are deeper 

‘ than sunlight penetrates or in winter when there is 

: no sunlight. If the waters are very turbid and light 

y does not penetrate for that reason, this limitation 

: can be quite important in reducing total food produc- 
: tion in lakes. 
a The plant material produced 
a in these lake systems is eaten by small fishes or 
ag invertebrates of various kinds which are in turn 
ig Leno by larger fishes within the lakes. Since 
: the growing season is short and nutrients are not 
is abundant in sub-Arctic lakes, growth rates of fishes 
- are slow. In addition, the fish in these populations 
= are predominately large, old fish. Very often these 
a fish are 20 years old or more. The result seems to 
= be, according to one recent theory, that these 
oe lake populations of fish are dominated by larger, 
<3 older fish which consume enough of some vital resource, 
a perhaps food or even space within the lake itself, 
és so that the younger, smaller members of the population 
e cannot grow even as fast as the productivity of this 
> system would otherwise allow. The predominance of th 
= older, larger fish, in effect, prevents the growth 
“i of the younger and smaller members of the population. 
ti Another result of this popu- 
3 lation structure is that the whole population becomes 
30 


extremely vulnerable to the loss or removal of the 
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older fish. The larger and older fish would be quite 
important for reproductive purposes if there were 
a need to expand the population or sustain it through 
a Significant disruption. 

If these large fish were 
removed within some short time period, such as one 
year, before the smaller members of the population 
could reach reproductive size, the population 
could be in serious trouble. 

To summarize then, lake fishes 
spend most of their lives in the lakes feeding on 
foods produced there. The populations tend to be 
dominated by large, old, slow growing individuals 
that restric t the growth and numbers of smaller 
fish in some way... These fish normally over winter 
in the lake as well. 

Another over wintering area 
utilized by some species is the sea. Fishes that 
live in the sea and return to spawn in fresh 
water are called anadromous to distinguish them 
from the resident species of fresh water. Rnecrenene 
fishes typically undergo longer migrations than 
the resident fishes which live in fairly localized 
areas. Whether the acer reer intr fishes of the Mackenzie 
system actually go well out to sea or remain in the 
shallow and brackish areas of the Mackenzie Delta 
is not known at the present time. Data are beginning 
to accumulate however, to suggest that the inshore 
Estuarine areas that we heard about from Dr. Livingston 


of the Delta as well as the many channels and lakes 
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in that area are extremely important areas for the 
feeding of fish as well as for the over wintering 


of these anadromous forms. 
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“| Feeding by the young of these 
2 fishes in delta nursery areas seems to be of particular 
3 significance. Estuaries in general, particularily 

, those with very turbid or silty waters tend to import 

5 much of their basic organic matter from outside the 

6 estuarine system. The turbid waters reduce light 

7 penetration to the point where phytoplankton -- 

5. phytoplankton are the microscopic floating plants in an 
9 aquatic system -- the phytoplankton themselves often 

10 can't grow in abundance. In addition the fluctuating 
ia environment, sometimes covered with salt water, sometimes 
12 covered by fresh water, is a difficult one for many 
13 species to adapt to. Although rooted plants can be 
14 abundant and extremely important in certain estuaries 
15 ||. much of the production that feeds estuarine systems 
AG ' ° often comes from somewhere else. The usual source of 
17 these organic materials is tie river that flows into | 
18 the estuary. Decayed or decaying plant material, dead 
19 or decaying inver brates and vertebrates, organic matte 
20 of.all kinds, fall into the river or its tributaries. 
21 As they are carried seaward these organic materials are 
22 physically broken down by the movements of the rivers' 
23 waters. In addition, bacteria begin to work on the dea 
24 organic matter and start breaking it down into it's 
25 constituents. These particles of dead and decaying 
56 organic matter are generally referred to as detritus. 
D7 When the detritus reaches the estuary it becomes food 
28 for the many organisms tiving there. In particular 
29 organisms living on or in the muddy bottom of the 


30 estuary are called benthos, literally eat up this 
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l detritus. One of the interesting academic questions 
3 at the moment is, whether or perhaps to what extent, 
3 this bottom living benthos feeds on the detritus 
4 themselves, the detrital particles that come down from | 
5 upstream, or on the bacteria which are breaking down “| 
6 particles. But for our purposes here, the detritus | 
4 is known to be there and provides a major and siguieizase 
3 source of organic matter and therefore, energy, to a 
9 the estuarine system. 
{6 The Mackenzie River, with it's 
11 large watershed and more productive upstream, that is, 
12 southern reaches, is likely a good source of detritus 
13 for the Mackenzie delta region. The relative amounts 
14 of energy contributed by these various energy sources 
15 have not been measured to date. However the Mackenzie | 
16 delta is pafticularily interesting and valuable because 
7 not only is it an estuary in the classical sense 
13 we have just discussed, but also because as we have 
19 heard the past couple of days, has a myriad of fresh- 
20 | water lakes and channels which are highly productive 
21 environments in themselves. This diversity of productiye 
22 aquatic environment in itself provides a diversity of 
23 habitats for fishes and fish foods. 
24 So the anadromous fishes of th 
25 delta have diverse and perhaps more abundant food supplies 
26 ing compsant adn with the lake and river habitats in the 
27 system. Growth rates are still slow by comparison with 
28 southern areas, but large numbers of relatively large 
29 fish are produced. Fishes that are resident in 


30 rivers and streams must be most careful in seeking out 
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places to overwinter. Large rivers that flow all 
winter or have deep pools with enough flow to sustain 
fish through the winter, can be utilized for overwinter 
ing. These pools are risky areas however, since 
conditions can be quite variable from one year to the 
next. Pools that provide excellent winter habitat in 
one year could well be cut off from their water supply 
in colder years when flows between pools are reduced. 

Small streams throughout 
our study area tend to freeze to the bottom in winter. 
These streams are not suitable overwintering habitat 
for fish. There are some notable and significant 
exceptions, namely streams that are supplied by springs 
These spring fed streams provide flowing water through 
Most winters, thereby sustaining fish life. 

Overall and in general 
however, fishes normally resident in small streams during 
the summer must find other places to spend the winter. 
Although they likely return to the smaller streams to 
feed in summer,the streams are not suitable overwintering 
habitat. 

The fish food of small streams 
ahd. rivers are normally the aquatic forms of insects 
that live on stream bottoms. These aqautic insects 
feed on the detritus that falls into the stream as well 
as on the algae which may be produced in the stream 
itself. In addition, significant amounts of fish foods 
can be derived from terrestrial insects or other forms 
that fall into the stream. 

Growth of fishes that are stream 


and river resident are normally slow, perhaps slower 





_ ' aye 


| eBLs 








ils wolt Silt a . hu, 
fiisteus of woll imelidlle 2 
~etniwisvo x02 sesithsy pes ttm yaetniw. oa 
. eanke , Tevawnd esos, yes exe oLooq ae 
ad2 oF TaEy eto nest eidebwey etitinp ad ap. anoktibnao 
ni 2e¢idsd setniw. teellepyrs ebiverq onde eloot Vtxen 




























£ 
a S 
iar ¥ "¢ & 


vigqus zedew afedd mos? tie Jus ed, Stew Sivoo apex’ BAP 
pewwbo1 exe nloog seewiet ewodl aodw exmey sebioo ni 

| suotipyowis ameouge Llere viug i 
| weiniw ot modtod si¢? oF oseesT DY Dnet Saxe yhuta WoO 
geridet caivetnivaeva sidagive Jon  exs8 amseivs seeiT 
tonoitiopie bow eldagot: amos 936 szeat ait sot 
Site eats vi Geilguue ore Jan? emaexrwe yisman .emolsqooxe 
fiprows searew pnawol? ebivezg emaetze Set palzge, eeedt 
.S2Al fai? palsteteua ydeted? «rzetniw gs0r 

| bate nt bas J Lenavo . a 
potas sitasuia Liawe af aaebiees yilewzoa epdald ,zevewod 
|  tetniw edt baega 09 seoelg tedto bat} faum aemmueens 
| ot emeoude s9flente eft of asutes YleAll yer? aipuodalA 
phi tetniesave sidativn jon ets smeoydea arid pxsmmue ni best 
| | | ssttded 
emaotse Ileus jo boot sat? gat : a aei- 
| stoasal to emiet oftasps edd yAleomon 816 awrevis bas 
sizeank visvApe i -aaoszod HBSI® no evil gees 
flew ac masaza matt | wat alia? jate soaiateh si eos 
mesits 2af7 ol beoebosg ed yom TO. 
pebool dail to es uttous Jamal nares aires Pores tt 
gezot sotte 46 atovent lebaseoraed hin se 












ALLWEST REPORTING L.TD. 


BURNABY 2, B.C. L. D. Doran 1189 | 


In Chief 


than fishes that utilized estuarine, marine, or lake 
habitats for food. 
Densities of fish are usually 


low, as are the numbers of fish species found in rivers 


One common finding in studies of river systems that 
seems to be confirmed by work in the Mackenzie system 
is that the numbers of fish species found in a river 
System decreases as one moves upstream through the 
system. 

The general significance 
then of the productivity of the habitats, aquatic 

_ habitats, throughout our study area, is that the 

Mackenzie system with it's large lakes and diverse 
and productive delta, is quite productive of fishes and 


fish food by comparison to other northern environments. 





North Slope streams are not highly productive in then- | 
selves, but do provide important overwintering and 
Spawning areas associated with springs in the region. 

The Yukon system contains a 
typical river type fauna for the region, with a significant 
exception of major salmon runs that utilize spawning 
areas in the river systems. River foods are also 
important for the young salmon as they move downstream. 

| In all these habitat types 
in all the watersheds we are considering, there can be 
significant differences in conditions between years. 
And particularily between winters, when fish overwinter ng 
areas are critical to the survival of the populations. 
In terms of impact of these Overwintering populations 


then, the kind of winter and the specific areas to be 
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affected could be critical. 

Now, I would like to turn 
briefly to the question of how these northern aquatic 
systems compare with those in other regions. The 
general topic may also provide us with some insight int 
the uniqueness of these northern systems, and the areas 
about which we still have very little understanding. 
As a kind of preface to fate discussion, I would like 
to mention one of the few laws or rules, if you like, o 
biology. Perhaps it should be called an axiom, and 
perhaps with the pervious discussion we have heard it i 
so obviouse as to need little emphasis. However, it is 
important to remember as we discuss the fragility and 
the stability, resilience of northern systems. And the 
rule is that organisms are adapted to their environment 

The process of evolution with its complicated workin 
some of which are still little understood, results in t 


animals and plants of an area being adapted to the 


environment in which they live. This much is known and 


S) 
e 


is almost self evident. If an animal lives and reproduces 


successfully in an-area anywhere, it has adjusted it's 


life cycle to that of the surrounding environment. 


is adapted. 


Now, Since most of the physica 
environment of the surface of this planet have biologic 
communities associated with them. We see that these 
environments are sutiable for life as it has evolved 
here. Or perhaps we mean that life has been able to 
evolve here to its present complexity because the 


environment,is what it is. 


1 
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Either way, the process is 
complementary, and the organisms, living and reproducing 
and reproduction is important, continued reproduction i 

2 
an area, are adapted to that area. So when people talk 
about stressfnll environments or harsh climates, they 
usually do not mean that nothing can live there. Almos 
all the environmentscommonly encountered do support 
life. What people do mean when they mention environments 
that are hareh, or exert stress on animals and plants 
is that there are only a few species or organisms that 
can live there. If an environment that is rather 
benign and fairly constant, such as a tropical environment, 
can support hundreds of species of fish, or even thousands 
of species of fish, then an comparable arctic or even 
temperate enviroment will only support tens of species 
of fish. 

The analogy applies directly 
as we've heard already today to northern aquatic system . 
There is low species diversity in the arctic which mean 
there is few species of a given kind of animal or plant 
present. The reasons for this simple structure in 
northern systems are subjects of many published papers 
and long discussions between experts. However the 
explanation that I like best, is that the large fluctuatiéns 
that occur in high latitude environment require that th 
individual species which live there have a very wide 
tolerance to environmental change. In tropical environments, 
where changes in wheather are very small, the species 
there can afford to become adapted to a very small part 


of the environment. Inarctic areas, where the weather 
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changes in major ways, the species that survive there 
must be able to deal with these wide ranges of weather 
conditions, and really cannot afford to become too 
special ized. 

So the structure of arctic 
systems is simple. There are few species found, but 
these species are individually very adaptable in order 
to survive in the wide range of climatic conditions 
they must face. A second major consideration in under- 
standing arctic systems is their low productivity. 

The total energy input into these areas is perhaps one 
half what it is in more southern areas. The long dark 
winter means that no plants can grow during that time. 
The cold temperatures over much of the year mean that 
most biological processes work very slowly. Fish grow 


Slowly as well. As we have seen,big fish in the north 





result from many years of very slow growth. This slide 
illustrates how substantial the differences can be in 
terms of the amounts of fish produced by lakes though 
out the world. 

This scale is an indication of 
the productivity of these lakes. The bottom line 
represents a polar lake, the top line represents a 
tropical lake, and the scale is logarithmic. So that 
if this is the productivity of one in some arbitrary 
unit., and it is, one here, the one is just between the 
polar and the sub-artic lake:., the productivity of the 
Similar in thearctic, in the tropical regions, a lake 
with similar shape, is about one hundred. The other 


lines demonstrate temperate lakes, sub-tropical, tropical 
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lakes in between. 

THE COMMISSIONER: Mr. Doran, 
so that I understand the terminology, where would you 
classify say, Anderson Lake, where Great Bear, and sae 
Great Slave? 

A Right, this is a global 
comparison of lakes, so that the lakes that we are 
considering would be in this region of the graph, polar 


and primarily sub-arctic-- 


Q Do you use "polar" as a 
synonym for "arctic"? 
A Yes. 
Oh, I see. 


A It could be used in this 


case, sure, so that we are in this region of the graph 


around 1, the productivity in the region of one, and 
a tropical lake on this kind of scale would be up about 
around one hundred. The productivities are quite 
different between these regions. 
Q Lake Athabasca would come 

where on that chart? 

| | A It would be in the same, 
a little higher perhaps, between the sub-arctic and the 


north temperate. We would start moving towards our 


temperate lakes. 
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The Great Lakes of Southern 
Canada, for example, might be down in this more temper- 


ate region. 





THE COMMISSIONER: Thank you. 

A The critical question 
then ,in terms of these systems,is how these simple 
Slow-growing Arctic aquatic systems respond to stress. | 
This slide is intended to give us some ideas about 
this. The slide shows how the structure of tropical, 
taperate and Arctic coastal systems respond to stress. 
Again it's a very generalized diagram. This axis is 
the increasing amounts of stress applied to the system. 
This axis is the amount of structure or the diversity | 
of the system. SO as we move along, this axis is 
increasing the stress on the system; this is a system | 
of increased structure. | 

These are tropical systems, | 
these are temperate systems, these are Arctic systems. 
Fe fills are undisturbed and the red fill are 
disturbed systems. In this generalized diagram,with 
disturbance, a tropical system would move from this 
structure fairly high, very diverse, to one of a lower 
structure. The temperate system would move from one 
of more moderate diversity to less. The Arctic system 
would change slightly with increased stress. 

Q Could you give me one 
or two as examples of that? 

A The stresses would vary 
depending on the kind of system. Dr. Livingston gave 


an example of coral reefs. Disruption would be an 


| 
| 


| 
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pl increase in temperature, that would be a stress on 
2 the system. A quite common stress in a tropical 
2 system like that is large inputs of fresh water from 
4 some source. Temperate systems, temperate aquatic 
5 systems, introduction of a new species, of a new 
6 parasite would prey on some form, a very heavy fishery 
7 - On the resource; and things we can't predict in advance), | 
8. any kind of major disruption to the system as a whole. 
) Now looking at this slide we 
10 can see in each case there is a reduction in the number 
ll or diversity of species under stress, in all three 
L2 systems. The system becomes simpler, and complexity 
13 is lost. An important point to note is that the 
14 stress systems are very similar in structure in all 
£545 three environments, so tropical, temperate, and Arctic | 
16 | systems in this example are low in diversity under | 
y7 stress. Stressing a tropical system results ina | 
18 simplification of that system to the point where its 
19 structure is very similar to a disturbed temperate 
20 system. | Both of these become analagous to the 
21 simple Arctic systems we have been discussing here. 
22 We should also notice, howeven, 
3 that relatively little change takes place in the 
24 Arctic system under stress. One reason is that the 
25 natural stresses are high already. Temperatures are 
26 cold, productivity is low, and fluctuating environment 
27 are commonplace. So in one sense the Arctic systems 
28 are ready for disturbance. They live with it all the 
29 time. The structure of these Arctic systems is 


30 nearly as simple as it can get, and additional stress 
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at intermediate levels has little noticeable effect. 


However, what seems to happen 


when stress becomes too great, is that the Arctic system 


i 





breaks down altogether. Localized extinctions of 
populations occur regularly, and terrestrial systems 
in the Arctic, the way the systems survive as a whole 
is by being so big geographically that somewhere over 
the whole area a population survives. For aquatic 
sytems, and especially more or less closed aquatic 
systems,such as lakes, there seems to be a great 
vulnerability in the Arctic, over the whole area) under 
moderate to heavy stress, we can expect the fauna on 
Some lakes to be extinguished. If there are other 
similar lakes not stressed, and particularly if the 
lakes do not contain fish, these losses may well be 


acceptable. 





For flowing systems in the 
north, such as rivers, streams and estuaries, the 
likelihood of stressing ecco tstens to the point 
where they change qualitatively, seems low. However, 
this is one of the major gaps in our understanding. 
We have very limited experience with stressing these 
Arctic systems. We don't krew in detail what amounts of 
disturbance can be tolerated without changing the 
system completely. Since we know so little about 
these things, biologists' judgments should be and 
usually are very conservative. We recommend that 
disturbance be kept to a minimum in the hopes that it 
won't be too great. 


Parathetically we might note 
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that since we know so little about the system effects 
of disturbances, that when they do occur we should 

be learning from them. - As changes are imposed by 
man and their effects studied, understanding can be 
expected to advance to the point where we know better 
how to manage each system. 

In summary then, we should 
note that Arctic systems jive under Benoa eae 
natural stress, mostly related to the major climatic 
changes that occur every year. Additional stress up 
to moderate levels seems to have little effect on 
these systems, but major disturbances may destroy them 
completely,at least locally. 

We might also note, however, 
that these characteristics are not unique to northern 
systems. There can be highly stressed environments 


in any of the climatic regions of the world. Tropical 





beach subjected to the pounding of the surf is a highly 
stressed environment to the little bugs that live between 
the sand grains. From their point of view, living on 

a tropical beach is not too different from an exposed 
beach on the west coast of Canada or Alaska. 

The uniqueness of northern 
aquatic systems and the Mackenzie system in particular, 
is that it exists. The Mackenzie is a major river syste 
flowing from south to north. It contains three great 
lakes and a large and impressive delta. This range an 
diversity of aquatic environment is likely not matched 
by any other single system in the world. Soviet Union 


has several river systems comparable in size, that flow 
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1 from, southstoinorth. However, none have anything 

2 similar to the great lakes of the Mackenzie system. 

3 So the system,as a system, as an aquatic system, is 

4 quite likely unique. 

5 Another characteristic of the 
sh Mackenzie which, though not unique, is extremely 

7 important, is that it is not significantly polluted. 

8 In a world where increasingly scientists and serious 

9 Students of nature assume pollution until proven 

10 otherwise, the Mackenzie River system is an important 
iL resource. Scientific, educational and cultural values, 
42 partly because it is not polluted, are tremendous, and 
13 this is without considering the survival value of 
14 this system to people who rely upon it for food, a 
15||.: point which Chris Hatfield will consider in some 
16] detail. 
17 In summary then, northern 
18 aquatic systems are aimple in structure and adapted 


to stress. They are likely to react to large scale 
additional stress by loca extinctions. Though these 
conditions are not unigue to the north, the Mackenzie 
system as a whole is probably a unique aquatic system 
in the world. Its component parts are duplicated in 
other areas but as a whole it is a unique aquatic 
system. The fact that it is not significantly pollute 
at present increas@s its value for future generations. 

Now Chris will explain how 
these system clracteristics relate to the fishes of 
the area. 


THE COMMISSIONER: Thank you 
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CT. Hactield 
: In Chief 
A very much, Mr. Doran. I am very grateful to you for 
. that lucid and extremely careful explanation of the 
; subject. We will hear then from Mr. Hatfield, will 
A we, Mr. Scott? 
, MR. SCOTT: Yes, certainly. 
c THE REPORTER: Are we expected 


to sit from 9 A.M. to about 6 P.M. every day? 
THE COMMISSTONER Rect 





, gentle- 
men, that we will sit from 9 A.M. to about 6 P.M. 
every day but in order to remain on schedule in this 
overview hearing so that we can begin phase 1, that is 
the engineering and construction evidence on Tuesday a 
9 A.M., I thought it best that we hear this evidence, 
Biteiot. 1 today. That may be an injustice to Mr. 
Doran and Mr. Hatfield, but I think that speaking for 


myself I have found it just as -- I won't say easy to 


absorb but I've been just as capable of absorbing it 
as I was absorbing what we heard earlier today, so 


carry on. 


CHRIS T. HATFIELD, sworn: 

THE SECRETARY: Will you 
give your full name, pleas? 

f A Chris TT. Hatfield. 
DIRECT EXAMINATION BY MR. SCOTT: 

Q Mr. Hatfield, I understand 
that you're a B. Sc. in fishery zoology at the Univer- 
SLty of (B.C. 

A That's correct. 


Q And an M. Sc. in aquatic 
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a pollution ecology from Queens, Kingston. 

2 A Yes. 

3 Q And that from 1972 to 

4 1975 you were the senior manager of an environmental 

5 impact assessment program for the Environmental Protec 

6 tion Service of Environment Canada. 

v | A Yes. 

8 sei ®) Would you tell us briefl 
5 what you did there? 

10 A It was a combination of 
ta programs dealing with ecological impact problems on th 
L2 Pacific Coast and also oil spill problems. 
13 Q And can you tell us some 
14 of the particular projects in which your -- you worked 
54 . under that program? 
16 | A We had a number of 
17 developments that were going on on the Pacific Coast, 
18 they're still going on, and the Vancouver Airport 
19 expansion program, different harbour developments up 
20 | and down the coast, railway developments in northwestern 
at B,C * 6to.4 ‘ete. 
22 Q Well now, apart from 
23 that work,have you had -- have you been engaged in 
24 the private sector of the economy? | 
25 A I spent one field season 
26 with F.S. Sweeney and Company, an drecently have 
27 gone out on my own as a private consultant. 
28 Q Would you like to carry 
29 on, Mr. Hatfield, as your colleague did? 


30 A I might say just to add 
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u one bit of explanation, my time with Environm ent 
2 Canada previously to E.C.S. time was spent in Winnipeg 
3 supervising Arctic research on fish. That's the reason 
5 Q How long was that? 
A That was about three 


/ 
years, I spent three summer field seasons in the 


4 I'm here. : 

| 

Arctic. | 

THE COMMISSIONER: Well, don't 

hesitate to bring out anything else that Mr. Scott 
has overlooked. 
(LAUGHTER) 
MR. SCOTT: I would just say 
that Mr. Hatfield has helpfully filed a brochure which 


will be available, that lists his various publications 


and his other academic and practical experience. I'll 
| 





see to it that the Commissioner reads it. 

A Thanks very much. 

Mr. Commissioner, ladies and 
gentlemen, Lee Doran has given you an overview of 
aquatic ecological systems, how they work, unique 
characteristics they have in the north, and how they 
present different habitats for fish communities. 

In the next 40 or 45 minutes 
I will be covering the fish resources in the areas 
where the pipeline may go. That's the last four 
points in our summary. 

I will start with a descriptign 
of the current state of our knowledge of northern fish 


resources, cover the general characteristics of 
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1 northern fishes and fish populations, and then present | 

2 some detail on what we know of fishes in the Mackenzie, 


3 Yukon, Porcupine and Yukon north slope drainages. 





" Human utilization of fish 
) resource in the past, present use and future potential 
6 use, will be covered in terms of the domestic, commer- 


7 cial and sports fisheries. 
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In Chief 
y I will discuss factors vital 
2 to the fishes survival and health of the stocks, 
3 and the resilience of northern fish species to 
5 environmental disruption. The conclusion of the 
5 


talk will include a summary of the main points to 
remember about northern ecological systems. 

What then is the state of our 
knowledge of northern fish? Arctic aquatic ecology 
has attracted the interest of academic research 
people for the last 30 or 40 years. Operating on 
very limited budgets, scients such as McPhail, 
Lindsay, Johnson and Hunter sketch a general picture 
of the fish population and fisherie potential up 
until 1970. In the last four years a major effort 
supported by the petroleum industry and federal 
government was mounted to refine previous knowledge, 
fill many gaps Which existed in our understanding of 
northern fish and most important, get results into 
public reports where they could be used in the 


decision making process ‘on the pros and cons of 


northern development. 


The studies concentrated 
along the Mackenzie, Porcupine and Yukon north slope 
watersheds. A vast amount of data was gathered 
and analysed. Many questions and standing stocks, 


migration routes, spawning areas and the timing of 


these events were answered. Significant gaps and 
refinement 
lack/of data remain however. 


Some of the important gaps 
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are the failure to positively identify spawning, 
overwintering, nursery and feeding areas of many 
fish species. Life history details are missing 


such as the acitvities of anadromous fish -in the 


marine phase of their life, we do not know what happen 


to them when they go to sea. The movements and 
feeding of fish in winter, and the behavioural patterns 
of species during each segment of their life 


cycle. 


The importance of watershed 
and delta lakes to fish species is not understood 
although.the presence and absence of fish in many 
of the lakes at different times of the year suggests 
they are utilizedfor specific purposes by fish popu- 
lations. 

One of the most outstanding 
gaps in our knowledge of northern fish is the lack 
of information on their susceptibility to natural 
and manmade environmental change. What are the 
effects of an unusually cold or _ long winter on 
over wintering areas? What happens to spawning 
grounds nan unusual freshettes or construction activi- 
ties upstream cause an increase in siltation in 
the stream? What are the tolerances of northern 
fish to chemical pollution? Stream temperature varia- 
tiona? Changeistream velocities? | 

Few studies have been done 
on these subjects for northern fishes. MOst of our 
advice from biologists on ‘possible effects on 


northern fish have been environmental changes, is 
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IN Chief 
1 given from our knowledge of species suchas salmon 
2 and trout in more southern latitudes. 
3 ' What are some of the general 
4 characteristics of northern -fish? Arctic fish 
3 typically have low, slow growth rates, are large for 
6 their species and are late to mature sexually. On 
7 this graph you can see, which is a graph of the growth 
8 rates of the Walleye, the uppermost line represents 
2 the growth rate of the species in Tennessee and 
10 the dotted line represents the growth rate in the 
11 Mackenzie, the age is along the bottom length, along 
12 the vertical axis. There is quite a large difference 
13 in the growth rates. 
14 Lake trout in Great Slave Lak 
15]. for example take over nine years to grow to Live 
16 pounds and from five to eleven years to mature. 
17 This can be contrasted to lake trout in southern 
18 regions of Canada which can grow up to one-third 
19 faster and mature sooner. These factore lead to the 
20 situation whre in most areas there is a high standing 
ae | stock of fish, but low rate of productivity to grow 
22 that stock. 
23 For some species if the 
24 are large, sexually mature individuals which took 
25 so long to Lae size are removed from the popula+ 
26 tion by a fishery or an environmental disruption, 
27 the whole species could disappear. THis has happened 
28 with the lake trout in the west end of Great Slave 
29 Lake more or less. 


30 In other species, such as 
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the whitefish, exploitation of the large individuals 
appears to cause smaller fish of the same species to 
become sexually mature at a younger age and the 
production of biomass in the overall population 
actually increases, although the average fish size 
is smaller. 

Northern fish can spend 
their lives entirely in fresh water, in salt water 
or move betwean the two mediums during various stages 
of their life cycles. The majority of the fish are 
anadromous. As Lee explained, the term means moving fro 
salt water to fresh water for spawning. Some species, 
such as the ArcticChar have populations that spend 
their life cycles in fresh water while others of the 
same species migrate to sea. In other words, there is 
this difference between. the one species,within the 
one species of fish. Many populations of white fish 
and lake trout use productive lakes as substitutes 
for the sea throughout much of the Arctic. 

As Lee pointed out fish that do migrate to sea or to 
lakes tend to grow larger in size because of the 
high productivity of marine and still fresh water 
environments. 

Because of the low productivit 
of northern waters, Arctic fish are usually 
opportunistic feeders. Terrestial insects bottom 
fauna, other fish, and quite often almost any organic 
matter which an individual comes across will be 
ingested, Certain species such @® grayling 


specialize in terrestial insects while others such 
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the way up that long river. 


In Chief 

I as Longnose Suckers feed mainly on bottom detritus 

° when a choice is available. Most northern fishes 

3 fave specific migration routes and limited spawning, 

4 over wintering, nureery and feeding areas. 

3 I will comment on the life 

6 cycles of the various species and relate them to 

7 geographic areas later. 

8 What then are the major ee 
3 | ences in the fish resources among the three geographic 
10 areas over which the pipeline may go? The Mackenzie 

11 River, because it originates in warmer latitudes, 
12 where the climate is less severe than the Arctic, is 
13 more, productive and therefore has more fish species 
14 than either the Porcupine or north slope drainages. 

15 34 Species have been found in the Mackenzie, 16 apasdes | 
16 in the Porcupine, and 7 in the Yukon north slope rivers... 
17 I might say that these numbers are very small. The | 
18 Amazon River by comparison has something like 2,500 
19 Species. They are still finding more. | 
20 Significant runs of Pacific 

21 Salmon in the Porcupine-Yukon drainage and Arctic 

22 Char in the north slope and the Mackenzie Delta 

23 rivers,single them out as being especially important 

24 however, with our present high values put on the 

a3 salmon and char species. Few slamon or Arctict¢har are 
ag found in the Mackenzie River drainage -south of the 

at Delta, although some individual pink and chum salmon 

a8 do make the thousand mile journey from the Arctic 

a9 Ocean to Great Slave Lake to spawn . They swim all 

30 
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1 

Ground water springs 
Z provide important over wintering and spawning areas 
: on northslope rivers. Porcupine, Arctic Red, Peel, 
; Liard, Great Bear and the Mackenzie mainstems appear 
E to provide spawning and over wintering capabilities 
: in the other two areas. 
7 


As one would expect species 
8 similar 
common to all three areas have/life histories in 


spring spawners about 35%. The Burbot, a fresh 


: each area. But migration patterns, over wintering, 
rs spawning, nursery and feeding areas are specific to 
‘a each location. What are the significant facts in the 
life cycles of the major species in each geographic 
a area? For ease of presentation,I will lump- the 
- different species into spring spawners and fall 
a spawners. Obviously I cannot go through 34 species 
a in detail. The significance in this division is 
= that the eggs of the fall spawners have to survive 
- the rigors of the winter environment and lay in 
a the gravel from October until break up the following 
wn spring in May or June when the fry hatch and : 

eS move to the fursery areas. 

ES, Spring spawners deposit 

4 their eggs at break up and the young emerge within 

ee a few weeks. There is, therefore, a large difference 
ay in the lengths of time that the eggs are vulnerable 
‘a to environmental disruption between the two groups. 
ee First we will discuss the 

. Mackenzie River fish species. In this watershed the 
FA fall spawners constitute 62% of the species and 







Gee) 


epniige tedsw ih? 
ices: giants aan ae 
,iss% , be oksoTA Sniguoxot 
ssoqqs sueteniam sisietosM od bas us98 $6035 ,bisld 
aeioede josqxs biluow sao eA 
\palaeiniw xeve .atteddeq coktexpim Jud 
eft mi efost tasoktiaete eft ots sedW 
bas exedweqe paluga ojnt 


tpuords op tonmso I yLavokvdo 


ai noiaibvib athe al eonsoliingle sd? 


ttaodsb axonweqa paizge 












_ 


-ezevix sqoledjiton 10 


eaitilidaqs>s privetniw revo bas palawsqe sbivoxg oF 
.es9xa owt terto edd at 


at eetxoteid stii\evad asews ostdt Ils of sommoo 
“' s9%s ABs 
ot oitivaqe o1s es916 pathes? bas yisemnt , pitawege 
-n6issco! dose 
oidestposp floss nk setseqe szofem edt to seloyo ett 

oft .qawi LLiw Y,aotistiees1qi ease YOR sez 


esioeqe JnsrstiiS 


- Sisnwsge 
Listed at 


eviviwe of sved erenweqe {fet of3 20 epps edt tans 
at ys! bas tnemrozivas tetaiw edt to Bzopit ods | 
paiwolfot edt qu asoxd “Litany tedot00 moxd Teverp sad 
Bun dosed yx? eft conw envt zo YSM al ontige 


.es97S yroemm eft oF evom 


nidtiw aptems onuoy oft bas at kee 36 epps riedd 
somexotI tb spisl s ,exoteteds ,et ered? .eteew wet 6 
olaskentey oak epps eit tsdd emis 26 enyenst add ak 
-equo%p owt eld meowted notiquielb Indnemnoxivas ‘ot 
sit seyoaib [fiw ew vert 
ed} bedatetew aid ol .eekosqa dat? xevisa eo 
bas eetoege sit to #83 etutitenos # 
deext © \todres ad 28 


[an J 






ALLWEST REPORTING L.-TD. 


oo 


30 


BURNABY 2, B.C. 
C.T." Hateield 1209), 


In Chief 

water cod is a winter spawner in the system. Major 

spring spawning species are Arctic Grayling, a fish 

distinguished by its dorsal fin, large dorsal fin, 

large yellow Walleye, northern pike, longnose 

sucker and flathead chub . The Arctic Grayling is 
| distributed throughout the system and is probably 
a‘’most important species of the spring spawners. 
Grayling under go a complex seasonal migration, 
spawning usually takes place over gravel, in small 
relatively clear tributaries during spring break 
up. The mature fish then appear to migrate to other 
feeding areas in the Mackenzie system, overwintering 
in lakes or the mainstem »channels. IN one 
population the post spawning adults from the three 
day lake system in the Norman Wells area, move down 
stream to the Mackenzie River,then upstream again 
to become resident in the Great Bear River 
over summer. 

Nursery areasfor fry and imma- 
ture fish are generally in the clear, swiftly flowing 
smaller tributaries. Summer food of this species in 
the Mackenzie is mainly terrestial and aquatic 
insects. 

Two other spring spawners, 
pike and walleye are abundant in the southern Macken- 
zie. Walleye decline in numbers further north. 

These two species spawn in ‘tributaries in the’ system 
moving short distances to deep, darker, mainstem 
rivers and lakes in summer where presumably they 


overwinter. Pike are usually found in the shallow 
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back eddies and weddy areas of the Mackenzie system. 
BOth species feed mainly on smaller fish in the 
pease community. Longnose sucker and chub are 
spring spawners adapted to turbid waters. Some 

chub: migrations do take place in the system. These 
two species are mainly bottom feeders. 

FA11 spawners in the Macken- 
zie are dominated by their Coreqonid or whitefish 
class. This is a list of the species that are gener- 
ally in that class. The hump back, broad and round 
whitefish, Artic andleast cisco and the inconnu. 

With the exception of the larger lakes, these species 
have larger populations in the north end of the Macken- 
zie drainage. Large populations of humpback white 
fish and to a lesser extent, cisco and inconnu also 
occur in Great Slave and Great Bear lakes and the 
surrounding rivers and smaller water bodies. It 
is a hump back whitefish. 

Well defined spawning migrations of the 
white fish family take place in the Mackenzie 
Delta channels. TheAretie Red, Peel, Great Bear, 
and the Mountian Rivers. Ardic and least Cisco 
spend much of their life cycle in the sea. All these 
species extensively use the Delta channels and 
brackish Mackenzie estuaries for feeding, nursery 


and overwintering areas. 
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This area where two/systems 
meet, the sea and the fresh water. The coregonid 
c species begin migrating through the delta in August. - 
: and spawn in the mpper delta, Arctic Red, Peel, ana 
5 


Mackenzie main stem rivers in September and early 
6 back 
October. Post-spawning runs occur/down these rivers 


7 : ; : ; 
in late October and November. This graph shows how 
8 a 
the spawning migrations are measured. This 1s a samp- 
9 f : : 
ling station we had at Arctic Red River and a 
10 4 
measured length of gill net would be put in the river 
lil 
and fish caught in the net every two weeks, I think. 
12+| . 
-This was for the year 1971, there's a date along the 
13 
bottom and the numbers of fish along the vertical 
14 
axis, for each species,so you can get an idea on this 
15+". 
graph just when the runs were going by Arctic Red | 
16 s 
River. | 
l¥ ; 
The right and the left border 
18 
of the graph are unfortunately cut off by spring 
19 


breakup and fall freezeup,at which time it's a little 


20 | MACE 
difficult to set a gill net. ; Ls 


“ The coregorid species appear 
cn to spawn under a variety of bottom sub- strateand wate 

turbidity conditions. The fry are carried downstream 

“ to the Mackenzie Delta and estuary by the spring floods 

a the next year. Arctic and least cisco and inconnu 

. stop feeding during their spawning migrations. They 

Ee live on stored body energy until cpereastens downstream. 

< I'll return to that point later, it's quite an important 

= point. 

30 


Humvoback and broad white fish 
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are generally bottom feeders with insect larvae and 
small shelled organisms making up the largest portion 
of their diet. Small fish form a large part of the 
inconnu diet. Cisco species are plankton feeders. 
Lake trout occur in significant numbers in the deep 
lakes of the Mackenzie tributaries and the delta. 
Great Bear and Great Slave Lakes have large populations). 
They do not appear to be a major species in the flowing 
waters of the system, however. 

Arctic char, another importan 
fall spawner in the northern Mackenzie system, spawns 
and over-winters in the Peel and Big Fish Rivers. I 
will describe the species a little more fully when I 
start my discussion on north slope fishes. 

Burbot are the only winter 


Spawners in the system, the spawning taking place in 





February and March over sand and gravel. In other 
' words they're out there now underneath the ice doing 
their thing, I guess. 

This species occurs throughou 
the Mackenzie drainage,)mainly in the daeper lakes and 
river channels. It is a veraceous feeder of smaller 
fish and appears to follow species such as Arctic 
greyling on ats 1S cle migrations in the system. 

Other species occurring in 
the Mackenzie system include two species of dace, 
shiner, stickleback, sculpin, and smelt and a few 
goldeye. Each species, of course, has its own life 
history and no doubt contributes its part to the aquati 


community. These are minor species by number, 
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1 however. 

2 The second geographic area I 

3 will describe from a fish resource point of view, is 

4 the Porcupine River drainage, a major tributary to the 

s) Yukon. New elements here are the substantial runs of 

6 salmon migrating up the Porcupine in the fall and the 

7 absence of Arctic char in the system. 

8 As in the Mackenzie, spring 

- - Spawners and dominated by the Arctic greyling which are 
10 found throughout the system. Life habitats are 
aa characteristic of the species with each population hav 
‘12 | ings its spawning cycle in specific small streams. 
L8 Then moving to the large rivers and lakes for summer 


feeding and perhaps moving again to a different 
location for over-wintering. Northern pike and long- 


nosed suckers are found in the larger waterways of 





the system. Yellow walleye are not. 

Three species of salmon domin 
ate catches in the main ote, rivers in fall heading 
for spawning grounds mainly centered on the springs 
area of the /REPPAPALBEPOSD They,of course start 
their journey at the mouth seanne Yukon River in 
Alaska, chinooks beginning their arrival at Old Crow 
in late Juty, chum in early August, and cohoe in early 
November. The salmon run peaks in October. Chum 
salmon numbers are estimated between 115,000 and 250,0 0 
depending on the year. Lesser numbers of chinook and 
cohoe salmon have been recorded. The salmon species 
have differing life cycles, but the progeny of cohoe 


and chinook remain to feed in fresh water for two to 
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three years before migrating to the sea, and the chum 
salmon fry going directly to sea after hatching the 
following spring. All adult Pacific salmon, of course|, 
die after spawning. 

Fall spawners of the coredoni 
class, as in the Porcupine, as in the Mackenzie, inclu 
the inconnu, least cisco, humpback, broad and round 
white fish. The missing species is the Arctic cisco, 
which of course is found in large numbers in the 
Mackenzie. Little is known about the runs and spawning 
areas of have fish, as no readily identifiable migra 
“tion patterns have been found in studies. It seems 
reasonable to assume that these species migrate upstre 
in late summer and early fall to main stem spawning 
areas at the mouths of the larger tributaries of the 
system, and then return downstream to over-wintering 
areas in the deeper lakes and channels in late September 
Boe Odtdber® Food for these species is probably simil 
to that found for Mackenzie system white fish. 

| Burbot, the winter spawners, 
are found in a few of the main stems of the Porcupine 
drainage. Trout, perch and chub are found in the 
Porcupine drainage, are important forage fish for the 
niscivorous species such as pike, inconnu and burbot. 
"“Discivoroug’ means cish eating by the way. | 

The third area of our fish 
resource discussion is made up of the north slope 
drainage$, Fish in these areas have a lower growth 


rate than the same species in the Porcupine and the 


Mackenzie. They mature later, and the whole resource 
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i is less productive than that found in the other two 

2 systems. Probably the most important habitat of 

3 north slope drainages are the spring areas used by 

4 char and greyling in particular for spawning and 

5 Oover-wintering. Of the spring spawners, the Arctic 

6 greyling is again a major species in almost all the 

? systems. Individuals are smaller than the Porcupine 

8 and the Mackenzie drainages and have slower growth 

: rates. Their life cycle is centred around the springs 
10 and deep pools of the relatively small north slope 
ee rivers. In winter the shallowridfle areas of these 
ne streams freeze to the bottom, leaving no room for 
13 the fish to live. The springs and pools therefore 

14 become critical for spawning,over-wintering, nursery 
aot. areas, and feeding to the greyling. Most of these 

16 | areas are identified by having large expanses of 

5 Ba off-ice in summer, and are open water in winter. | 
18 That's a rather poor picture of off-ice, but essentially 
19 it is just large expanses of ice caused by the springs 
20 | which flow all winter long, and of course the ice 

21 takes Longer to melt in the summer. 

22 Many have been mapped and 

23 | described in the north slope drainages. The only other 
24 spring spawner found in a few of the north slope river 
25 is the northern pike. The most important fall spawne 
26 in this area is the Arctic char. As with the 
27 greyling, spring and pool areas in the north slope 
28 system are critical for the survival of this species. 
29 Arctic char spawn in late summer and fall, in the 


30 vicinity of the spring water sources; and fry emerge 
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the following year in April and May to spend their 


first year feeding in the streams. Then they return 
to the spring and pool areas for over-wintering. This 
process may go on for several more summers Unita, the 

physiological change takes place in the young juveniles 
which results in a spring downstream migration to the 


Beaufort Sea aS smolts. The char then spend the 





summer in the sea but return to the north slope giteedpeeia 
in late fall to over-winter. Presumably the cold marin 
waters would freeze their body fluid if they stayed at 
sea, though this isn't known, this is an assumption. 


The growing young char/#iae the fresh water sea journe 


_two or three times before they finally mature and 


spawn again in the spring areas. - Like Atlantic 
salmon, the char often go through the spawning cycle | 
several times before dying. Young char feed on | 
insect larvae and eegh water shrimp. As they anepease 
in size, eas and Senee fish become increasingly 
important in their diet. Several species of coregonids 
are found in this area, including the humpback, broad 
and round white fish, and least cisco. The spring 
areas are also very important for these populations. 
A species of sculpin and stickleback are also found 
in north slope systems. 

. O.K., how does man utilize 
the fish resource in the Western Canadian Arctic? 
There are three kinds of fish resource utilization in 
the north. The domestic, commercial and sports 
fisheries. These three purposes for fishing overlap 


in some areas with each fishery competing for the same 
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species. This overlap will probably increase in 
future and have to be carefully managed. The domestic 
fishery has traditionally been very important throughout 
the area as a source of protein. eG. ine « stations, | 
church missions, Hudson Bay posts, and the native 
inhabitants of northern settlements depend on fish 


for part of their diet and their dog transportation. 





The domestic fishery has declined somewhat since the 
snowmobile has replaced dogs in many areas. However, 
the catch is still very important to northern people. 
Fishing is done mainly wth gill nets around settle- 
ments, and fishing camps at breakup, freezeup, and 
under the ice in January and February. The catch 

is usually dried, smoked, frozen, or stored in perma- 
fras+ pits for later use by dogs. Fish subsidizes | 


many other sources of food in the north, particularly 





in settlements such as Old Crow and the delta communi- | 
ties. If the other sources of food such as caribou 
and migratory birds are not plentiful, more fish are 
caught and used as a diet replacement. 

Aeparbiwy AA eee in the 
domestic fisheries are very poor and vary from 
settlement to settlement, and year to year. 

However, the following are typical. in 1961-62, 
about 350,000 pounds of fish were caught at Fort Good 
Hope. In 1972, about 100,000 pounds. 113,000 pounds 
were caught in Aklavik in '61-62; 2,160,000 pounds in 
1966, and about 295,000 pounds in 1973. Of the 
295,000 pounds caught in Aklavik in '73, most of the 


humpback white fish, broad white fish, and Arctic cisco 
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comprising about 80% of the catch, were utilized as 
dog food. The remaining inconnu, Arctic char, 
burbot and some broad white fish were consumed by 
people in the settlement. 

People in Old Crow on the 
Porcupine system caught about 10,000 salmon in 1971, 
and 3,000 fresh water fish. A summer camp of 
Eskimos on Herschel Island caught about 300 char and 
300 cisco for their own use in 1971. I mention 
this because many of the camps that are out from the 
settlements, of course the inhabitants of the camps 
do a lot of fishing for their livelihood while they're 
out there. 

There is little other domesti 
fishery utilization of north slope fish resources. 
Federal Government policies for the future in the 
Arctic is to ensure that native people in the north 
have the option of wetaining their traditional way of 
life. In line with this, the 1972 Federal Territoria 
Task Force looking into fisheries development in the 
north recommended that harvesting of fish for domestic 
purposes should take precedence over commercial or 
sports fishery development. 

Only 4% of the economic retur 
to the total Canadian commercial fishery comes from th 
lakes and rivers of the Northwest Territories, which 


constitute about 60% of the fresh water area in Canada 
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1 The reasons for this disappoint- 
Z ing harvest are slow growth rate in northern fish, 
3 being too low production in the stock and 


extremely high transportation costs in moving the 
fish to markets in the south. Commercial fishing 
started in earnest on Great Slave Lake in about 1945. 
The white fish family are the most important species 
harvested, The Great Slave Fishery, and contrictions 
from lakes surrounding it, still contribute the 
largest percentage of the 5,000,000 pounds caught 
annually in the Northwest Territories. Normal fish 
stock management economics are uneconomical in the 
north except in the very large lakes,because of the 
low annual production available for harvesting. 

Many of the smaller lakes where commercial fishing 


is established are fished onja six-year cycle, six 


years of estimated annual harvest is taken from the 
lakes in two years, after which the lakes lie fallow 
for four years and then are ready to be fished again. 
Approximate potential of 
annual yield for fresh water areas in the Northwest 
Territories is estimated to be about 15 million pounds 
Commercial fisheries could then grow about three times 
its present size of about 5 million pounds annual in 
the Territories. Marine and estuary areas off the 
Mackenzie River also give promise of some commercial 
fishery potential. The Northern Yukon, which has 
no commercial fishery at present, could presumably add 
some to the total. poneacial fishery yield in the 


north. One of the most promising areas for future 
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1 commercial harvest is in the Mackenzie Delta. A small 

2 experimental commercial fishery on the east delta channel 
3 of the Mackenzie in 1973 readily caught its quota of 

4 3,000 pounds of inconnu and 50,000. pounds of broad 

5 white fish. Hopefully this will develop into a good 

6 local fishery for northerners. 

i Sports fishery represents the 

8 greatest potential for northern fish resource development 
9 with far greater economic returns per fish harvested 

10 with less strain on the resource than the commercial 

11 fishery. To benefit northerners significantly, the 
12 management system which leaves most of the economic 
13 returns in the north will have to be developed. In 
14 the past fly and sports fishing camps for lake trout 
15. on the east arm of Great Slave Lake and around Great 
16 


Bear Lake have done well, but are owned by Americans 


17 and Southern Canadians, with the returns going south 

18 at the end of each season. 

19 Arctic greyling stock through 
20 out the Mackenzie drainage /*?forthern Yukon have 

21 great potential for sports tishing, as do’ char and 

he lake trout in the north slope of the MackenzieDelta 

23 waterways. With more road access and increasing 

aa settlement in the north, diversion and tourism potentia 
— provided by good sport fishing will become increasingl 
we valuable. I don't think I'll tell anybody where that 

ol fish came from._ 

ihe What then are the factors 

a _ vital for fish and fisheries survival in the north? 

30 


Spawning grounds, migration routes, water environment 
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chemistry and food sources are some of the critical 
factors for survival in a fish's life history. The 
importance of these things is probably more emphasized 
in the north because of the generally decreased resil-| 
ience of fish populations to bounce back to natural 
levels after a severe environmental disruption ls 
reduced their numbers. 

Most northern fish species 
require spawning grounds free of silt, having the 
correct sub-strate, usually clean gravel, and suitable 
water temperatures. Here you can see a fish egg 
sitting in gravel and you can see the water area 
around the egg. The gravel must be free of silt to 
eat low water to percolate around thedeposited fish 
bere: and to permit gas exchange across the egg Pie OE ds 
with the surrounding water. Silt from a natural or | 
man-made source can driginate from an area many miles 
from the spawning ground itself. This is the water 

 . ‘flow: concept that Lee was talking about. Obviously 
if spawning gravel is removed from a stream for 
construction purposes, this important habitat would 
be lost to the species. Potential disruption on 
spawning grounds would be particularly serious in the 
Arctic because of the severely restricted areas near 
springs and deep pools where spawning can successfully 

take . place, without the eggs freezing over the winter. 

Spawning migration routes 
and times are very important for many northern fish 
_species. Blocked or sufficiently disturbed river bed 


which prevent fish from returning to normal spawning 
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areas of course affect spawning success. This is a 
winter road which is built across a stream during the 
winter and if that's not c leared out, it stays as a 
block in the summertime. 

Some species do not feed en 
route to spawning areas, and therefore any significant 
delay in their migrating time could leave them with 
not enough body energy to leave these areas, to move 


to these areas. There is some evidence that many fis 


species populations are divided into races, each with 


its own migrating pattern, time, etc. Species with 
this sort of makeup are more vulnerable to environmenta 
hazards because of the slow repapulating abiltty of 
habitat areas left vacant when specific races are 


reduced in numbers. The salmon would be an example of 





that sort of species. 
turbidity, ie 

Changes in water/ temperature 
or ae can also affect fish populations. Unusual 
turbidity can be abrasive to fish gill membranes, 
preventing a fish in respiration. Increased water 
temperatures could change important habitat areas, 
making them unsuitable for fish adapted to very 
cold environments. A permanent increase in water 
temperature in some locations could be used to advant- 
age for agriculture, however, aquiculture, however, 
since fish grow much more rapidly in warmer water. 

A disruption of the 
aquatic ecological balance in a particular system by 


reducing certain species, removing,food sources by 


chemical contamination, or siltation, or introducing 
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1 a new species into a watershed where it is not 
2 native can also upset the system. Northern populations 
3 are particularly Ae a to this sort of disruptio 
4 because of the relatively few species present and 
) therefore short food chains and simple inter-specific 
6 relationships. Survival of northern fisheries is, 
7 of course, dependent upon survival of the northern 
e fish populations. However, fish stocks can also be 
2 chemically contaminated and made unfit for human 
10 Consumption by mercury, petroleum, copper, lead, 
Ud zinc, cadnium, pesticides, or polychlorinated 
12 biphenols, or P.C.B.s, some of the things we were 
a3 Pond te hosbouk earlier today. It might not affect 
14 the fish populations but it will affect the predator 
a2 8 eating the fish populations, i.e. in this case, man. 
167 As one would expect, fish 
17 resilience varies from species to species. As I 
“Tene stated in the beginning of the paper, information is 
‘19 - gearce in this area, and direct tests on the effects 
20 of life history, disruption, or the ability of 
21 fish populations to recover from it,have aati been 
22] = studied at all in the north. Information on fish 
23 resilience, therefore, is mainly from that special 
24 store of insight that biologists have and must often 
25 use, professional speculation. 
26 The spring spawner, Arctic 
27 greyling and fall spawners, Arctic aed Pacific 
28 salmon,lake trout, inconnu, humpback and broad white 
29 fish and Arctic and least cisco appear to be the 


30 least resilient northern fish because of their lower 
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tolerance to turbidity particularly during spawning 
than other species. Slow growth and narrow age 
classes are also a problem in recovery. These species 
are the most economically valuable in the domestic, 
commercial and sports fisheries. 

Northern pike, walleye, 
long nose and white suckers, flathead chub and burbot 
probably have Deri e agi réstiivence because of 
the broad habitat tolerance and wide distribution. 
The piscivorous or fish-eating species such as pike, 
char, inconnu and burbot, would be most susceptible 
to chemical contamination because of the passing of 
Most biological contaminants up the food chain and 
the concentrating of it in the top levels. 

* Of course, as John Livingston 

was saying, the birds can eat these fish and pick up | 
their contaminants from the fish. 

In summary then,what ar¢the 
main points to remember about northern aquatic environ 
ments? 
oe When water freezes, habitat for fishes is lost. 

In order to survive the winter fish must locate 
areas of unfrozen water. The water must also hav 
sufficient oxygen and low enough pollution levels 
to allow the fish to survive. 

2. Preliminary evidence suggests that winters do 
vary significantly from year to year. Pools that 
provide adequate over-wintering areas for fishes 
in some years are not necessarily adequate in 


other years. From this point of view the kind 
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: - of winter when disturbance occurs is important. 

2 3 Northern aquatic systems are simple in structure 
te, and very low in productivity. They are simple 

4 already. Additional stress at intermediate levels 
5 has very little noticeable effect. Significant 

6 additional stress at levels we don't yet under- 

fs stand, much have the ability to predict, results | 
8 in the system breaking down. 

9 4. The Mackenzie system as a whole is a unique 

10 aquatic system. It's diversity and extent, give 
1l it this uniqueness as a system, even fhough its 


component parts are duplicated in many areas. 

The Mackenzie system's current lack of pollution 
may be one of its most important attributes enen 
long run. | 

5% When fish concentrate in large numbers, they are | 
more vulnerable to disruption caused by environmen- 
tal change. Thus spawning sveenany over-wintering 
holes, and major migration routes of the differen 
species are areas most important to this resource. 

6. Spring breakup, fall freezeup, and winter are the 
most critical times of the year in the life his- 
tories of most species. Winter is an important 
time for the eggs of fall spawners which stay in 
the stream gravel until the spring. 

7. Northern fishes have slow growth rates, are late 
to reach sexual maturity, have low species diver- 
sity, and have limited food supply. They are 
probably less resilient, therefore, to disruption 


than fishes of more southern latitudes. It takes 
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northern fish populations longer to regain natural 

levels after being reduced in numbers. | 

Be Northern fish species have life histories very 
different from each other and, within a species, 
specific to each system in which tey reside. 


Fish population management and protection programs 


therefore must consider the local geographic and 





specie- specific characteristics of each fish 
community. 

Bs Fish species requiring clean gravel requirements 
and clean gravel for spawning are probably more 
vulnerable to natural and man-made environmental 
disruptions from siltation. To these populations, 
clean gravel of an appropriate size i$7important 
to species survival as the water itself. 


10. The coregonid or white fish family along with the 





Arctic char, Arctic greyling and lake trout are 
economically the most valuable species to norther 
fisheries. 

11. Domestic utilization of the resource by northern 
people takes precedence over commercial or sports 
use. 

12. Finally our last point we come back to the theme 
that Lee started, and that's point 12, because 
water flows from place to plac e and organisms 
live in most places water is found, we should think 
of watersheds as a study unit. 

Thanks very much, Mr. 

Commissioner. 


THE COMMISSIONER: Thank you, 
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Mr. Hatfield. I certainly appreciate the graphic 
and complete way in which Mr. Doran and you have pre- 
sented this examination of northern aquatic systems. 
Thank you very much. | 
(WITNESS ASIDE) 

MR. SCOTT: I propose we 
adjourn until nine o'clock tomorrow morning. 

THE COMMISSIONER: Yes, we 
stand adjourned until nine o'clock tomorrow morning. 


(PROCEEDINGS ADJOURNED TO MARCH 6, 1975) 
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